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These are 
real mine pumps 


—not delicately adjusted machines that have 
to be continually watched and babied—but 
sturdily-built pumps with a reputation for 
trouble-free performance under the most ex- 
acting conditions. 

They are Cameron single-stage pumps, op- 
erating in series and handling 3500 g. p. m. 
on a lift of over 300 feet. 

This is just one of the many successful 
Cameron installations in mines throughout 
the world. 


INGERSOLL-RAND CO., 11 Broadway, New York 
A.S. Cameron Steam Pump, Works 
Branches or distributors in principal cities the world over 


For Canada Refer—Canadian Ingersoll-Rand Co., Limited 
10 Phillips Square, Montreal, Quebec 
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without sacrificing accessibility 


. . . that was the thought in mind when the Allis-Chalmers 
type ‘“‘ARZ’? motor was developed. The active parts of this 
motor are completely enclosed, protecting the stator windings 
and the rotor — those parts that are subject to injury — from 
sulphurous gasses, acids, alkalis, dust, etc. 


End closures and bearing supports, including lubricating de- 
vices, are combined into single castings and make this motor 
as accessible as the conventional open type. There are no rub- 
bing or revolving seals. Cooling air is furnished by a single 
fan keyed and locked on a short shaft extension opposite the 
drive end. The mounting space of this enclosed motor is the 
same as the open type in most ratings. 


LEAFLET 2109 tells about _ and other standard 
Allis-Chalmers features. . Write for a copy. 


ALLIS-CHALMERS MANUFACTURING COMPANY 4 MILWAUKEE 





1S-CHOLMERS MOTORS 
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Social Engineering as 
an Essential Foundation 


RESIDENT HOOVER, with the engi- 

neer’s demand for fact, has appointed a 

committee to investigate the status of social 

life in the United States, and to study the prevailing 
trends and tendencies in reference to such major prob- 
lems as work and leisure ; immigration, migration, settle- 
ment; education, health, housing, population. Such a 
task may have been considered by one or more of his 
predecessors at the White House, but action was doubt- 
less deferred because of the immensity and complexity 
of the subject. A plea of preoccupation with other and 
more urgent matters could well have been advanced by 
Mr. Hoover at the present time, but no excuses that 
might have been made now would have justified the 
disadvantages under which the country would have 
labored in years to come for lack of such information. 
A true picture of conditions, as they are, is necessary 
before reform can be suggested and suitable changes 
made. The initial fact finding cannot begin too soon. 
Sociology is the mother ‘6f" the sciences, yet many 
enterprises have failed because ‘their sponsors ignored 
or paid insufficient attention to the fundamental require- 
ments of an orderly and humane social scheme. Even ? 
the best-laid engineering plans may go awry because : 
unsatisfactory living conditions have neither been studied 
nor remedied, with the vital subject of health and phys- 
ical efficiency left to the care of the individual. The 
De Lesseps scheme for the construction of a trans- 
Isthmian canal in the eighties provides a case in point: 
However practicable the engineering conception may 
have been—and majority opinion affirms that it was 
unsound—the venture was doomed from the start, not 
so much from a lack of knowledge as from a neglect to 
recognize social facts. Disease and the absence of 
preventive measures resulted in a heavy mortality rate 
among the workers. Mistrust and dishonesty were ram- 
pant. De Lesseps, though honorably acquitted of 
charges of embezzlement and misappropriation of funds, 
became insane and died of disappointment at the out- 
come of a policy that had consistently disregarded social 
influence in the consummation of an engineering plan. 
The United States stands alone among all nations in 
its anxiety to tell the world of its social weaknesses, an 
attitude that is the outcome, doubtless, of a highly 
organized and inquisitive press and the entire absence of 
what many other peoples consider a sense of propriety. 
Elsewhere, indiscretions in high places are not unknown, 
but no mercy is shown the culprit if he is indiscreet 
about them, and summary action is meted out to agencies 
that might in some fashion profit by a disclosure of 
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* sufficiently optimistic of the outcome of the plan. 


unsavory details, at the expense of national prestige. 
President Hoover’s committee will doubtless uncover 
many unpleasant facts, but it will also place on record 
an imposing chronicle of achievements and tendencies 
and aspirations. The result may provide some ammuni- 
tion for skeptics, but it will also serve to modify the 
general belief held by those domestic and overseas critics 
who condemn as deplorable the entire social structure. 


em 
AN 
Prospects for International 


Metal Cartels 
A and mark at control of metal production 


and markets through international organi- 

zation have not been successful, the latest 
demise being that the Zinc Cartel. This laudable effort 
to do something constructive for zinc seems to have 
been wrecked because large interests considered pro- 
duction where and in whatever quantity they wished 
more profitable than co-operation with others. The 
representation of the world’s zinc industry was probably 
cnot sufficiently complete ; forceful leadership was want- 
ing; and producers represented in the group were not 
The 
success of controlled metal and mineral markets has, 
naturally enough, been in direct proportion to the 
centrelization of the industries involved. In the front 
rank dreé‘nickel, aluminum, quicksilver, bismuth, molyb- 
denum..,. With production more scattered, attempts to 
stabilize the markets for tin, asbestos, and lead have been 
less successful. Copper is not in the hands of a cartel, 
but is dominated by powerful American interests who 
seek the co-operation of the heads of large foreign com- 
panies; their efforts have been reasonably satisfactory, 
but the organization is a loose one. 

With the increased tendency toward ‘scauinaiiinah 
amity and co-operation in the solution of world prob- 
lems, the growth of the cartel principle seems likely to 
be a feature of the next few decades. The obsolescent 
idea of letting production and price adjust themselves 
from day to day solely according to the so-called law of 
supply and demand may well be a curious economic 
antique fifty years from now. But for the successful 
functioning of a cartel, several factors must be consid- 
ered. Complete or substantially complete representation 
from all producers, and possibly from consumers as well, 
seems desirable, with new interests admitted as they come 
into the field. Leadership must be capable and must be 
acceptable to the large majority of the members, even 
though they differ in nationality. Decisions of the cartel 
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must be enforceable, preferably by economic pressure, 
though political aid may be required. 

Certain basic principles must first be established. Most 
cartels so far organized have come to grief because con- 
ditions change after they have been formed. Proper 
provision is not made for individual plant growth, for 
the admission of new producers to the ranks, or: for 
realignment of outlets. As for instance: Suppose all 
the lead producers and consumers of the world get 
together and decide on a fair price for lead and how 
production is to be allocated. Then conditions change 
for one of them: he finds a rich new mine, or his oper- 
ating costs for one reason or another enjoy a marked 
drop, or a large consumer builds a new plant next door. 
Or perhaps an outsider discovers a new property and 
demands a share in the world’s business. This dis- 
arranges the status quo and the cartel goes on the rocks. 
- But it should not do so if these contingencies were fore- 
seen and provision was made for them. Would it not be 
reasonable to allow each producer to increase his capacity 
of production to his heart’s content, and to allow as much 
new producing capacity to be built as was desired, but 
to set a certain percentage of capacity that must be 
utilized, the same for all plants, but to vary in accord- 
ance with demand? If too much idle producing capacity 
were built, following this principle, it would be an 
indication that the price was too high, and it should be 
reduced by a predetermined percentage. This would dis- 
courage further increase in productive capacity by 
marginal producers. 

If the cartels would devote more attention to the 
development of such basic principles of conduct, the road 
would be rid of obstacles in advance and the apple cart 
would not be upset so often. The various trade asso- 
ciations should bend some of their energies in this direc- 
tion. The smaller factors in their various industries 
could also be educated to the advantages to be gained 
by co-operative effort. 


em 
iS 
Mining Towns Need a 
Pure Water Supply 


CRITICAL INSPECTION of the source 
A of water supply, as well as the examina- 
tion, bacteriological and chemical, of the 
water itself, is essential where such water is to be used 
for domestic requirements in mining camps or towns. 
Sometimes the company must assume the responsibility 
of providing 2 water supply for its own camp use before 
community organization starts. Proper protection of the 
supply, to avoid contamination, and periodic inspections 
are necessary precautions. The use of chlorine gas to 
counteract slight contamination is one of the simplest 
and most effective methods of avoiding one possible 
hazard. Apparatus for applying the gas has been de- 
signed, and standard equipment is available at a reason- 
able cost. When used under proper control it becomes 
an effective insurance against the results of bacterial con- 
tamination. Neglect of precautions to insure a safe water 
supply is inexcusable in any mining operation. Indif- 
ferent engineering at the start, or when improvements 
are made, increases the cost of maintenance. It may be 
the cause of frequent interruptions of service, as well as 
danger of contamination from unexpected sources. 
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Co-operative Microscopic 
Mineral Research 


HE microscope in recent years has proved 
helpful to ore dressing and metallurgical 


engineers. Nevertheless, detailed informa- 
tion is lacking regarding the mineralogical and other 
physical characteristics of ores and of the various prod- 
ucts resulting from their treatment. 

One factor that has retarded the more general adop- 
tion of the microscope, in addition to its high cost, is 
the lack of skilled microscopists in the personnel of the 
average mining company. The small operator cannot 
afford to equip and maintain a research laboratory of 
this character. Larger companies feel the handicap less 
seriously and, in recent years, have made more use of 
the microscope. However, lack of expert knowledge 
of the subject has hindered progress. Full value of 
the instrument can be realized only when it is used by one 
skilled in the technique of miscroscopy and possessed 
of a wide and varied knowledge of ores and minerals. 

Mine operators of the Salt Lake region have solved 
their problem in this respect by co-operating with the 
United States Bureau of Mines and the Department 
of Mining and Metallurgical Research of the University 
of Utah. They contribute to the maintenance of a 
microscopic laboratory in which the problems of the 
supporting contributors are studied by an experienced 
staff. This innovation marks an important step in the 
progress of applying recognized scientific methods to 
the business of milling and smelting. Certain facts of 
a fundamental nature underlie each of many problems 
facing the industry, and greater progress will be made 
toward ascertaining these facts when full information 
is developed by such an organization as the one 
mentioned. 

Experience has shown that routine microscopic work 
in the examination of ores and mill products generally 
develops into studies of a purely research nature. Plant 
research is rarely carried into the field of fundamentals, 
although routine research and fundamental research are 
closely related. The pooling of facts and a concentration 
of action on the fundamentals underlying them, effected 
by the co-operation of numerous contributors, would 
seem to be a logical plan. The benefits to be derived 
from such co-operation are greatly increased, and the 


individual expense involved is reduced materially. 
Borax Industry Benefits 
by Expanded Applications 


HE borax-mining industry in the United 

States is no longer dominated by a single 

producer. Output is now made by four 

principal and two minor companies. Three are mining 

kernite and tincal from deposits near Kramer, Cali- 

fornia, and three are producing borax from the brines 

of Searles Lake, in the same state. In the latter group, 

American Potash & Chemical Corporation makes borax 

as a byproduct in the recovery of potash. Colemanite 

deposits are now of significance only as potential reserves 
for future utilization. actus 

Over two-thirds of the borax annually produced in 


A McGraw-Hill Publication: Engineering and Mining Journal — Vol.129, No.4 








the United States, about 160,000 tons, comes from the 
Kramer area, from underground deposits. Less than 
one-third is derived from Searles Lake brines. Over 
one-half of the total production is exported. A con- 
siderable part of the borax consumed in the domestic 
market is used in the manufacture of special glasses. 
Competition has stimulated a greater interest in the 
mineral, and additional uses are being developed. 

Borax occupies a unique position in one respect: 
Over one-half of the production is exported. Probably 
no other substance in the non-metallic group is exported 
to the same extent as is borax. Only about 32 per cent 
of the sulphur mined in the United States is exported, 
and about 26 per cent of phosphate rock. However, the 
value of borax exported is less than that of either sulphur 
or phosphate rock. 

The reserves of borax in the Mohave Desert and 
Great Basin regions are so large that the amount mined 
could be increased considerably if the demand could be 
stimulated still further. The success achieved by re- 
search should act as an incentive to further effort in this 
direction, with the object of expanding further the con- 
sumption of this valuable and irreplaceable mineral. 


Aérial Surveying Helpful 
in Geological Investigations 
A INCREASING NUMBER of petroleum 


companies are making use of aérial 

photographic surveying as a supplement 
to geologic studies. This is especially true of the 
Californian companies, which co-operate to a consider- 
able extent. Already, nearly all of the oil areas in 
California have been surveyed from the air. The most 
recent of these surveys, covering the Salinas Valley area, 
was jointly financed. by seven oil companies. An out- 
standing feature of the work was the remarkable rapidity 
with which the task was accomplished—more than two 
thousand square miles was surveyed in ten weeks. An 
average of thirty-three square miles per hour of flying 
was recorded. A total of seventy-five hours of flying 
was required, of which sixty-four hours was utilized in 
taking photographs. The finished mosaic, measuring 
24x32 feet, represented the assembly of thousands of 
separate prints. 

Metal-mining exploration companies will in the future 
make more extensive use of this method of geological 
scouting than they have. Not all types of terrain will 
be suitable for work ofthis nature, but many will be. 
Undoubtedly, well-known mining regions will be studied 
from the air by competent geologists, and the relation- 
ship of significant showings with known areas will be 
investigated. Although aérial surveying may be exten- 
sively used in this manner, it will unquestionably not be 
as necessary to the mining geologist as to the oil geol- 
ogist. Nevertheless, it has the important objective of 
revealing structure, and, where this information is 
pertinent, aérial photographic surveys will be made. 

Probably no mining region will pass into the limbo 
of history before it has been critically studied from the 
air. Non-metallic mineral deposits will also be sought 
by this means. Necessarily, a geological technique will 
be developed, as it is now being developed for geophys- 
ical investigations. 


Ebbing Copper Tide 
Begins to Turn 


N THE last seven months of 1929 a new 
[ eovivn came into existence in the United 
States copper industry. Little attention has 
so far been paid to it, though, if it continues, sooner 
or later it is destined to be discussed at length in the 
halls of Congress. Last June the exports of copper from 
the United States dropped below the imports; in the 
third quarter of the year the average monthly consump- 
tion of the country was a little over 4,000 tons more 
than the production, and in the final quarter the monthly 
deficiency was close to 5,000 tons. Though records are 
not conveniently available, the probability is that never 
before, in the last half century at least, has the United 
States used more copper than it has produced from its 
own mines. 

Two reasons may be adduced for the present condi- 
tion: the proportionately greater increased consumption 
in this country compared with that abroad, and the com- 
paratively large curtailment made in mine production in 
the United States in an effort to adjust supplies to 
dwindling consumptive needs in the second half of 1929. 
Both of these factors may prove to be temporary, espe- 
cially the latter. As normal industrial activity is 
resumed, and the demand for copper approaches the high 
level of early 1929, American mines soon may be called 
upon to produce at the former rate. But at some 
time in the next decade, with the copper mines that are 
being developed in other countries, especially in North- 
ern Rhodesia, the United States may permanently 
become an importer rather than an exporter of copper, 
as heretofore. 

The current surplus of imports has come at a time 
when copper is selling at a price satisfactory to pro- 
ducers and politicians alike, so it has occasioned no 
complaint. But should foreign copper flood into the 
country when prices were low, efforts would immediately 
be made to secure tariff protection. Many readers will 
remember the campaign for a six-cent tariff proposed 
only four years ago by Senator Cameron, of Arizona, 
and Representative James, of Michigan. The Senator 
is no longer at Washington—Arizona decided to have a 
Democrat in his place—but another standard bearer 
could easily be found. Most of the arguments made 
then were unstable, for the chief reason that, with an 
exportable surplus of many thousand tons a month, 
the idea of tariff protection seemed rather fantastic. 
Fundamentally, except for the fact that copper prices 
are now satisfactory, conditions are much more favor- 
able to tariff protection now than they were then, for a 
tariff could probably be made to work. 

Engineering and Mining Journal believes, however, 
that the recommendations made at international economic 
conferences, such as those at Geneva and Stockholm, 
to the effect that tariff barriers between nations should 
be reduced rather than heightened, are wise. Even 
though some tariffs are helping to increase the pros- 
perity of American mining industries, and to preserve 
others from extinction, a sounder economics relies on 
another alternative as the main influence in maintaining 
desirable economic conditions. The present method of 
handling copper, for instance, with a stabilized quotation 
of eighteen cents, is far more desirable, despite the 
criticisms that have been leveled against it, than to have 
that price dependent on tariff protection. 
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Charles Tripler Hutchinson 


1876-1930 


ITH deep regret Engineer- 

ing and Mining Journal an- 

nounces the death, at Oak- 

land, California, on February 
12, of Charles T. Hutchinson, president 
of the McGraw-Hill Company of Cal- 
ifornia and Editorial Director of the 
Journal of Electricity. Charlie Hutch- 
inson, as he was best known to a host 
of friends and business associates, was 
born in San Francisco in 1876, where, 
in due course, he received a grammar 
and high-school education. In 1894 he 
joined the mining-machinery depart- 
ment of the Union Iron Works, of that 
city, serving in various subordinate and 
executive capacities until 1907, when he 
became associated with the Joshua 
Hendy Iron Works. In 1912 he be- 
came editor of Western Engineering: 
in 1915, vice-president and general 
manager of the Dewey Publishing Com- 
pany, which then issued Mining and 
Scientific Press and Metal Trades, in 
addition to Western Engineering. Fol- 
lowing the merger of Mining and Sci- 
entific Press with Engineering and 
Mining Journal, Mr. Hutchinson was 
appointed vice-president and general 
manager of the McGraw-Hill Company 
of California, being elected president of 
that company in 1926. 

Charlie Hutchinson was versatile in 
attainments and sympathetic in his out- 
look. His professional career gives 
many indications of zeal in public serv- 
ice, personal initiative, and mechanical 
invention. He served on the Jury of 
Awards of the Mining Section of the 
Panama Pacific Exposition in 1915, and 
had held high executive positions with 
the San Francisco Electrical Develop- 
ment League, the Pacific Coast Electri- 
cal Association, and the California Elec- 
trical Bureau. He made many thought- 
ful and worth-while contributions to 
technical literature, and occasionally 
disclosed to the wider audience reached 
enly by the printed word that he could 
use effectively a keen sense of humor in 
facilitating the acceptance of truths that 
otherwise might have hurt by the tell- 
ing. He bore with fortitude and cheer- 
fulness an illness of extended severity 
during 1927-28, from which his friends 
hoped that he had completely recovered. 
But a relapse occurred late last year, 
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and death from infection came while he 
was in a hospital under observation and 
treatment. 

Dr. T. A. Rickard, with whom he was 
associated for many years, pays the fcl- 
lowing tribute: 

“Charles Hutchinson was closely as- 
sociated with me on the Mining and Sci- 
entific Press for seven years, and I re- 
call that association with a pleasure 
tempered now with sadness; he was an 
able business man and always well 
within the limits of honorable dealing ; 
his experience with the Joshua Hendy 








Iron Works and the Union Iron Works 
gave him a knowledge of the technique 
of engineering that proved invaluable 
during his successful participation in the 
publishing of engineering periodicals. 
To all his work, and to his play, he 
brought a genial sense of humor of the 
O. Henry kind; he was courteous, com- 
panionable, and capable; his many 
friends will recall today regretfully the 
glad days spent with him on the links 
that draw men in cheerful comradeship. 
To his devoted wife they bow in 
silent sympathy.” 
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Cyanite in North Carolina 


VER since the development of 

the perfect spark-plug porcelain 

by Bleininger and Riddle during 

the World War, through the in- 

clusion of an aluminum monosilicate 

in the body mix, a rather intensive 

search for. commercial deposits of 

minerals of this type has been going 

on all over the world. The search has 

been rewarded by discoveries of 

andalusite in California, dumortierite in 

Nevada, and cyanite in North Carolina, 

California, Virginia, Washington, and 
Utah. 

Cyanite is one of the minerals of the 

sillimanite group, andalusite and sil- 

limanite being the others. It has the 


formula Al,O,SiO, or Al,SiO,, and con- - 


tains approximately 63 per cent A1,O, 
and 37 per cent SiO, Analyses of 
some samples show an AI,O, content 
up to 66.5 per cent. 

Saussure’ experimented with the 
mineral as long ago as 1785 and other 
investigators gave it attention from time 
to time during the following one hun- 
dred years, but not until after the war 
were its real properties determined by 
Bowen and Greig’, and others. Up to 
this time it had been presumed that sil- 
limanite was developed when any of 
the minerals of the group were fired or 
calcined to the inversion point, but the 
investigations to which reference was 
made in the foregoing proved that 
3 Al,O, 2 SiO,, mullite, and a siliceous 
glass were formed under these condi- 
tions. It was the properties of this 
mineral—(1) resistance to thermal 
shock; (2) high dielectric strength, and 
(3) refractoriness, that made one of the 
source minerals, cyanite, valuable as an 
ingredient in electric porcelains and 
also in the production of high-temper- 
ature refractories. 

Cyanite crystallizes in the triclinic 
system and has a hardness of from 4 to 
7.5. In color it ranges from gray 
through blue and green to brown. Its 
sister minerals, andalusite and _ sil- 
limanite, crystallize in the orthorhombic 
system, have a lower specific gravity, 
and are slightly harder. The difference 
in the crystallization of these minerals 
is probably responsible for the fact that 
the expansion of cyanite during its 
alteration into mullite is so great that 
it cannot be used without a preliminary 
heat-treatment. This is not true of the 
other minerals of the group. 

North Carolina and Virginia cyanite 





1Saussure: ‘Voyage dans les Alpes,” 4, 
Neuch., 845 (1796). 

*Bowen and Greig: “Mullite, a Silicate of 
Alumina,” Journal Washington Academy 
of Science, 14, 183 (1924): 


Occurrence 


and Applications 


A. F. Greaves-Walker 


Professor of Ceramic Engineering, 
North Carolina State College, Raleigh, N. C. 


deposits occur in the eastern crystal- 
line belt of the .south Appalachians. 
The rocks of this belt are partly igneous 
and partly sedimentary, but have been 
so highly metamorphosed that their 
original structure is lost. They now 
consist principally of schists and gneis- 
ses which have been much crumpled 
and folded. 

The two principal rocks of the belt 
in western North Carolina are the 
Carolina and Roan gneisses. The 
former is composed of conglomerates, 
mica gneiss and mica schist; the latter 
is a hornblende gneiss. Cyanite occurs 
in the Carolina gneiss, but apparently 
only where outcrops of the Roan occur 
near by. In typical formation, the 
mineral has alternating narrow out- 
crops of Carolina and Roan, which 
when mapped appear like the fat and 
lean streaks of fancy bacon. 

Of the North Carolina deposits the 
richest extend from Burnsville, in 
Yancey County, to Swannanoa, in 
Buncombe County, and traverse a cor- 
ner of Mitchell County in between. 
Scattered but sometimes locally high- 
grade deposits occur southwestward of 
the main area in Haywood, Jackson, 
Macon, and Clay counties, and even 
extend twelve to fifteen miles over the 
North Carolina line into Georgia, out- 
crops occurring in that state near 
Duncan Ridge. The main area is about 
twenty-five miles long and up to three 
or four miles wide, but most of it is at 
present practically inaccessible, as it is 
located in the wildest sections of the 
Black Mountains and Great Craggies 
Range. 

Three different types of deposits 
occur: (1) disseminated, (2) veins, (3) 
lenses. In the disseminated deposits, 
which are the most common, the small 
flat crystals of gray, green, or brown 
color, ranging from } in. to 2 in. long, 
are scattered through the rock mass in 
proportions varying from 5 to 40 per 
cent. The rocks in which the crystals are 
embedded range from a very soft schist 
composed largely of muscovite mica 
and a small amount of quartz, to a 
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hard gneiss composed of muscovite 
mica, hornblende, garnet, quartz, and 
other minerals. 

In some areas the crystals are 
uniformly distributed through the rock 
mass over large areas, in which for- 
mations they usually lie parallel with 
the foliation. In other districts the 
ore occurs in small lenses of uncon- 
taminated crystals, as stringers and as 
masses of interlocked crystals mixed 
with quartz, which is extremely difficult 
to separate. The depth to which the 
disseminated deposits extend is un- 
known, owing to lack of prospecting, 
but outcrops show that in a number of 
places they are at least 50 to 75 ft. 
deep, and indications lead to the belief 
that they extend to considerable depths. 

Vein and lens deposits occur through- 
out the entire cyanite area. The 
veins are not continuous, either ver- 
tically or horizontally, as is shown by 
the outcrops which project above the 
soft country rock where it has 
weathered away. These veins may be 
easily traced by following the huge 
boulders of cyanite, sometimes weigh- 
ing several tons, which lie on the sur- 
face. These veins may be from five 
to ten miles in length. Occasionally, 
especially toward the southern end of 
the area, individual lenses, sometimes 
of considerable size, occur. The veins 
and lenses occur in a soft, low-silica 
mica schist shot through with numerous 
dikes of quartz-orthoclase pegmatite. 
The deposits are found at or near the 
contact of these dikes with the schist. 

Fessler and McCaughey’ attribute the 
origin of the cyanite to the assimila- 
tion of the country rock by the peg- 
matite or to pneumatolytic action of 
the pegmatite on the country rock. As 
the cyanite always occurs in the softer 
low-quartz rocks, and does not have a 
constancy of occurrence either vertically 
or horizontally, they incline to the 
pneumatolysis theory, in which the 
gases evolved from the igneous peg- 





3A. H. Fessler and W. J. McCaughey: 
“Cyanite as Found in North Carolina,” 
Jour. Amer. Chem. Soc., 12, (1), 32 (1929). 
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matite reacted with the soft schist, dis- 
solving the silica from the clay com- 
ponent, forming cyanite and _ silicon 
fluoride’ gas. The depth of these de- 
posits is not known, but from their 
nature the assumption is warranted 
that it is considerable and that a 
tremendous tonnage of ore is recover- 
able. ; 

The cyanite area has not been suffi- 
ciently prospected to make possible an 
estimate of the probable tonnage re- 
.orves, but the ore is in evidence to 
ich an extent that they can safely be 
described as immense. In deposits of 
the disseminated type, which contain 
up to 40 per cent ore, Dr. J. L. Stuckey * 
estimates that an average recovery of 
15 per cent can be made by concentra- 
tion. In deposits of the vein and lens 
type, no estimate can be made. On 
some relatively small outcrops tons of 
clean crystals can be gathered from the 
surface and slopes. 

It seems certain that with only a very 
limited section of the cyanized area 
now accessible at Burnsville, Black 
Mountain, Montreat, and Swannanoa, 
sufficient ore is in sight near these 
points to supply the requirements of all 
interested industries for a long period. 

Production of a practically pure 
concentrate is an extremely important 
problem. Under experimental condi- 
tions table concentrates of 98.5 to 99 
per cent have been reported from ores 
of the disseminated type. 

Mica and quartz can be separated 
from the cyanite very easily on the con- 
centrating table, but garnet and tourma- 
line, which occur associated with the 
cyanite throughout the entire area, are 
very difficult to remove, on account of 
their practically identical specific grav- 
ities. Fine grinding and passing the 
concentrates over magnetic separators 
will remove a large percentage of these 
minerals except where, as is often the 
case, tiny garnets are included in the 
cyanite crystals. One or even one and 
a-half per cent of these impurities 
would not preclude the use of this 
cyanite in refractories where color and 
specking is not so important, but a very 
small percentage of garnet would be 
objectionable in electrical porcelain 
bodies, both on account of the effect on 
color and on dielectric strength. 

Suggestions have been made that a 
very pure product could be obtained in 
the flotation process, but so far as can 
be learned that process has not yet been 
tried. Whether the material would lend 
itself to this process is questionable, on 
account of the price, which is governed 
by the Indian ore, which now comes in 
free of duty. The best possibilities ap- 
pear to be offered at present by the 
vein material, some of which requires 
very little processing and much of which 
can be shipped as mined. 

The value of the group of aluminum 
monosilicate minerals to the ceramic in- 
dustries lies in (1) their inversion to 
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mullite (3Al,0,2SiO,) and silica glass 
at high temperatures, (2) their high 
melting point, and (3) ability to carry 
loads at high temperatures. 

Addition of andalusite or cyanite to 
the spark-plug core body solved the 
problem of the spark plug and removed 
one of the greatest hazards of the air- 
plane. Upon firing the core the 
A1,O,SiO, is inverted to 3A1,0,2Si0, 
and silica glass, both of which have an 
extremely low coefficient of expansion 
and therefore give to it the property of 
withstanding thermal shock. They also 
add considerably to the mechanical and 
dielectric strengths. The same prop- 
erties are valuable in electric porcelains 
for other uses and particularly in chem- 
ical porcelains. 

Properties of resistance to thermal 
shock due to low coefficient of expan- 
sion; high mechanical strength at high 
temperatures ; high and sharp softening 
point; and resistance to slag action are 
all extremely valuable in refractories, 
and all of these are imparted by mullite 
or inverted cyanite. The cyanite has a 
melting point of 1,545 deg. C. Addi- 
tions of 50 per cent of the mineral have 
increased the load-bearing qualities of 
refractory bodies at high temperatures 
from 200 to 1,000 per cent. 

The one great difficulty encountered 
in the use of the North Carolina ore is 
its expansion during heating to the 
inversion point. Much of this expan- 
sion takes place below 1,200 deg. C., but 
it is not entirely eliminated until com- 
plete inversion takes place at approx- 
imately 1,350 deg. C. This expansion 
is great enough to disrupt bodies in 
which it is used. Calcination of the ore 
has, in consequence, been found to be 
necessary. 





For use in electric porcelain bodies 
where great density is a requisite the 
crude concentrates or ore must be cal- 
cined to the inversion point, or, in 
other words, converted into mullite and 
glass. 

For use in refractories, where density 
is not always important, it has been 
found that calcination at 1,200 deg. C., 
followed by grinding to a fineness of 28 
mesh, is sufficient preparation to make 
it usable. Experimental work has also 
shown that if the crude ore is ground, 
to a fineness of 30 mesh and added in 
sufficient quantities to bauxite or dia- 
spore—refractory ores which have high 
shrinkage — its expansion will over- 
come the shrinkage of the latter ores 
and excellent high heat duty refrac- 
tories will result. If the crude ore is 
used, the firing must be done very 
slowly and high finishing temperatures 
must be used. 

Future development of the North 
Carolina deposits appears to depend 
upon the ability to produce ore or con- 
centrates at least 99 per cent pure and 
free from garnet; and, further, upon 


-keeping the cost of mining, concentra- 


tion, and calcination reasonably close to 
that of other sources of mullite from 
high alumina ores. 

The diaspore deposits of Missouri are 
limited in size, and the reserves are 
being rapidly depleted. The low-grade 
bauxite deposits of Georgia and 
Alabama have scarcely been touched, 
and only await the development of 
calcination methods to make them 
useful. Cyanite has distinct advan- 
tages over both of these minerals and 
in proper hands should find a prominent 
place in the field of ceramic raw mate- 
rials. 





Solving a Deep-level Hoist Construction Problem 


, I ‘HE accompanying halftone pic- 
tures the electric-drive underground 


strumental in sinking the shaft to below 
3,600 ft. and the new unit is at present 


hoisting station on the 2,475-ft. level of being used for hoisting ore. 


the Kirkland Lake Gold 
Mines property at Kirk- 
land Lake, Ont. The 
hoisting unit shown is a 
Canadian Ingersoll-Rand 
machine, with two 72x 
3l-in. drums. Kirkland 
Lake’s mine cage meas- 
ured 2 ft. 9 in. x 4 ft. 
8 in. x 6 ft. Therefore, 
the hoisting unit was sec- 
tionalized so that the 
parts could be conveyed 
underground, using the 
cage for this purpose, and 
the machine assembled 
there. However, the 
drum shaft was found to 
be too large for the cage, 
and was attached be- 
neath it and in this fash- 
ion lowered to the level. 
The new hoist was in- 
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Underground hoist chamber at the Kirkland 


Lake property 
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The Allenby Concentrator 


of the 


HE history and development of 

the properties of the Granby 

Consolidated Mining, Smelting 

& Power Company, Ltd., are 
more or less familiar to nearly every- 
one connected with the mining industry. 
Therefore, only a brief outline of the 
more important steps in the develop- 
ment of concentration practice will be 
given here preliminary to a description 
of current practice. 

In 1916, a small pilot mill was con- 
structed by the British Columbia Cop- 
per Company at Copper Mountain, and 
during 1916 and 1917 test work was 
conducted, to determine the possibility 
of concentrating the ore and also to 
work out a suitable flow sheet. In the 
spring of 1917, the location of a mill 
site at Allenby, which is about 84 miles 
from Copper Mountain, and near the 
Similkameen River, was decided on, and 
the designing of a 2,000-ton plant was 
then worked out by Bradley, Bruff & 
Labarthe. Early in 1918, the actual 
construction of the concentrator began, 
and, after many labor difficulties, it was 
completed in 1920. During this period 
of construction the West Kootenay 
Power Company ran a_ 60,000-volt 
power line over from Greenwood, a dis- 
tance of 102 miles, and also built a 
substation at Allenby to take care of 
the mine and mill. 

On Oct. 20, 1920, the concentrator 
was started and it ran until Dec. 11, 
1920, a total of 18,354 tons of ore being 





Granby Company 
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milled. The results of this short period 
of operation were encouraging, but 
owing to the low price of copper and 
high wages it was necessary to shut 
down until a more favorable time. 
During the latter half of 1923 some 
work was done on remodeling the mill, 
this work continuing until Jan. 8, 1924. 
In the spring of 1925, the owners of 
the property decided to resume opera- 
tions, and although some of the equip- 
ment was more or less obsolete, it 
was thought advisable to try out most 
of the available equipment and deter- 
mine just what other changes might 
be necessary. This work was started 
by the Allenby Copper Company, which 
was a subsidiary of the Granby Con- 
solidated Mining, Smelting & Power 
Company, Ltd., and, after its comple- 
tion, actual production began Aug. 20, 
1925, since which time the plant has 
been running continuously. In 1926, 
the concentrator was brought up to the 
full capacity of 2,000 tons per day, and 
in 1927, with the addition of two more 
ball mills and classifiers, the tonnage 


This paper was first prepared for the 
Canadian Institute of Mining and Metal- 
lurgy. It has been slightly revised by Mr. 
Taylor. 


The Allenby concentrator 
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was increased to 2,500 dry tons per day. 

The primary crushing department, at 
the mine, is near the portal of the 
lower tunnel, from which all of the ore 
is hauled and then dumped into two 
receiving bins. The accompanying 
flow sheet of this department is easy 
to follow: Ore that requires sorting 
is put into No. 1 bin, which has a capac- 
ity of 1,650 tons, and the higher-grade 
ore is dumped into No. 2 bin, with a 
capacity of 450 tons. The plant is 
equipped with two 30x42-in. jaw crush- 
ers and two 10-in. fine-reduction gyra- 
tories, together with the necessary 
conveyor belts for sorting and waste 
disposal. It has a capacity of 2,500 to 
3,500 tons, operating about sixteen 
hours per day. 


The ore-sorting department was con- 
structed in 1927 and has proved suc- 
cessful in raising the grade of ore by 
the elimination of the barren dike rock. 
All of the conveyors run on anti-friction 
rollers and are driven by induction 
motors with in-built helical reducing 
gears. The product of the gyratory 
crushers, minus 2 in., is conveyed to a 
2,500-ton storage and shipping bin. 


During the month of May, 1929, a 
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8$ miles to concentrator 


Flow sheet of primary crushing 


new 7-ft. Symons cone crusher was 
installed to take the place of the two 
gyratory crushers. This new machine 
is driven by a direct-connected 250-hp. 
motor having a speed of 450 r.p.m. and 
has a capacity of 200 tons per hour 
when set to deliver a product —#3 in. in 
size. This crusher is fed by a short 
feeder conveyor, over which is sus- 
pended a large magnet. The gyratory 
crushers are used as spares and are 
put in operation only when repairs are 
being made to the cone crusher. 

The crushed ore is hauled in 60-ton 
steel bottom-dump cars to the concen- 
trator at Allenby, where it is weighed 
and then dumped into the coarse-ore 
storage bins, which have a capacity of 
2,500 tons. 

The flow sheet of the secondary 
crushing department is simple, but the 
ore, which is dry and extremely hard 
and tough, presents an _ interesting 
grinding problem. It contains less than 
2 per cent moisture, which made it 
necessary to install a dust-control sys- 
tem in this department, that has proved 
to be efficient and satisfactory. 

Only one of the eleven belt feeders 
under the coarse-ore bins is operated 
at a time. These discharge onto the 
first 30-in. conveyor, which is equipped 
with a magnetic head pulley and dis- 
charges onto the first stationary screen. 
Oversize from this screen is sent to 
the primary grinding circuit, consist- 
ing of one set of 72x20-in. rolls in 
closed circuit with a 30-in. elevator and 
stationary screen. During the first 
two years of operation, Impact screens 
were used in this circuit, but it was 
found that a stationary screen was just 
as efficient, because of the dryness of 
the ore. Undersize from these station- 
ary screens is the feed to the second 
set of 72x20-in. rolls, the product of 
which is elevated and conveyed in 
Hum-mer and Impact screens. Over- 
size from two of these screens is the 
feed to the 54x20-in. rolls. which are 
in closed. circuit with 24-in. elevators 
and Hum-mer and Impact screens. 
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Undersize from these vibrating screens 
is the product of this department and 
is conveyed to the 2,700-ton fine-ore 
bins. Here it is automatically sampled, 
the following being a typical screen 
analysis and assay: - 


Per Cent Per Cent 
Mesh Weight Copper 

On 8 6.10 1.26 
10 12.46 1.31 
14 16.90 1.33 
28 25.30 1.35 
35 9.40 1.36 
48 5.80 1.45 
65 3.76 1.53 
100 4.84 1769 
150 2.36 1.69 
200 2.00 2.02 
270 1.60 2.05 
325 1.46 2.40 
Through 325 8.02 2.34 
OE Ce daka eee ae esawdave ses ae 1.492 


Each of the rolls is belt-driven from 
a line shaft, which is in turn driven 
though a flexible coupling by a 150-hp. 
300-r.p.m. induction motor. The first 
set of 72x20-in. rolls run at 67 r.p.m. 
and the second set at 118 r.p.m.; and 
both sets of 54x20-in. rolls run at 
130 r.p.m. Forged chrome steel roll 
shells are being used, the average life 
of the 72-in. shells being 57 days and 
of the 54-in. shells, 50 days. The 
average consumption of roll steel is 
0.35 Ib. per ton of ore. 

Manganese-steel elevator buckets are 
used throughout, as their life is three 
times that of malleable iron on this ore. 
All conveyors in this department have 
recently been equipped with roller- 
bearing idlers, which has cut down the 
power somewhat and made a consider- 
able saving in grease and labor. 

The fine-grinding department as 
shown on the accompanying flow sheet 
requires little explanation. Six 7x10-ft. 
P.&.M. ball mills are in operation, 
which run at 21 r.p.m., and are driven 
by 200-hp. motors through Texrope 
drives. The Allenby plant is credited 
with the pioneer work for this type of 
drive for ball mills. Each of these 
mills is in closed circuit with a heavy- 
duty “Model D” Dorr classifier. The 
overflows from these classifiers flow 
through two inverted siphons to an 
18-ft. bowl classifier, which is in open 
circuit, the overflow going to flotation 
and the sand to two 5x20-ft. ball-tube 
mills, in closed circuit with two 20-ft. 
bowl classifiers. 

The four 5x20-ft. ball-tube mills in 
this department, driven by 150-hp. 
motors through Texrope drives, are in 
closed circuit with “Model C” Dorr 
classifiers, the overflows of which also 
go to the 20-ft. bowl classifiers. Com- 
bined overflow of the bowl classifiers is 
the feed to the flotation department, and 
the following is a typical screen analysis 
and assay: 


Per Cent Per Cent 
Mesh Weight Copper 
On 100 9.17 0.79 
150 9.57 0.93 
200 8.93 1.03 
Through 200 72.33 1.92 


At this property the principal min- 
erals in the ore are chalcopyrite and 
bornite, with a very little chalcocite. The 
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Flow sheet of secondary crushing 


copper sulphides are intimately associ- 
ated and finely disseminated throughout 
the gangue, which is very hard. Other 
metallic minerals present are hematite, 
limonite, and a small amount of pyrite, 
but these minerals are for the most part 
associated with the gangue and are 
usually well saparated from the copper 
minerals. To make a satisfactory re- 
covery this ore must be ground so that 
at least 70 per cent will pass a 200-mesh 
screen. 

Forged-steel balls are used as the 
grinding media and the average con- 
sumption is 1.95 lb. per ton of ore. 
The liners used in the mills are made 
of white iron, of which the average 
consumption per ton of ore is 0.35 Ib. 

The flotation department originally 
consisted of seven strings of mat-type 
pneumatic machines, but as these ma- 
chines were more or less obsolete, 
considerable experimental work was 
conducted during 1927 and 1928 with 
matless cells. A suitable flotation ma- 
chine of this type was finally developed 
and adopted, and during the early 
part of 1929 a complete installation, 
consisting of 28 rougher cells each 
18 ft. long, two cleaner cells each 
24 ft. long, and two re-cleaner cells 
each 12 ft. long, was installed. These 
cells are nearly V-shaped and of wood 
construction. Each cell is 5 ft. 2 in. 
wide by 3 ft. 2 in. deep, with longi- 
tudinal partitions spaced according to 
the character of the pulp, so that there 
is more or less of a quiet zone for the 
froth column. The feed enters each 
cell below the pulp level and is dis- 
charged at the bottom of the opposite 
end. Air is supplied through an 8-in. 
air header. The machines have proved 
very satisfactory, and the recovery has 
increased since this new installation 
was completed, in part owing to the 
steady operating conditions maintained 
with this type of cell, and in part to 
the ability to float coarser mineral. 

Air for the cells is compressed to 
1.6 lb. by a Connorsville blower with a 
capacity of 400 cu.ft. per revolution, 
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which was installed at the same time 
as the matless cells. This blower, which 
required about 375 hp., is driven by an 
induction motor through a Texrope 
drive. This drive is reported to be the 
largest of its kind in Canada, having 
26 14-in. Texropes. 

The feed for the flotation cells is 
equally distributed to eight rows of 
rougher cells, each row consisting of 
three 18-ft. cells. Concentrate from the 
rougher cells contains a large per- 
centage of copper sulphides that are 
still attached to gangue and have to be 
liberated by regrinding in order to 
produce a_ high-grade concentrate, 
which is necessary on account of the 
high freight rate. 

The rougher concentrates from the 
second and third cells of each row are 
recleaned and then combined with the 
first cell concentrate and pumped to the 
thickener of the regrind plant. This 
regrind plant consists of a 40-ft. Dorr 
thickener, a 16-ft. diameter Dorr bowl 
classifier, one 7x10-ft. ball mill, and 
‘Wilfley pumps for returning the re- 
ground and original concentrates. 

Overflow from the 40-ft. Dorr thick- 
ener is used as return water on the 
‘ball and tube mills, and the thickener 
underflow, which averages about 33 


per cent solids and 9 per cent copper, 
is the feed for the 16-ft. bowl classifier. 
The bowl sand is reground in the 
7x10-ft. ball mill and then returned to 
the bowl classifier. Overflow from the 
bowl classifier, which is 98 per cent 
—200 mesh and 20 per cent solids, is 
re-treated in two 24-ft. matless cells and 
one 18-ft. matless cell. Concentrate from 
the first 24-ft. cell is double re-cleaned 
in two 12-ft. cells, producing a final 
concentrate of about 33 per cent copper. 
The tailing from the first 12-ft. cell 
and the concentrate from the second 
24-ft. and 18-ft. cells are returned to 
the thickener, and the tailing from the 
last 12-ft. cell is returned to the bowl 
classifier. Tailing from the 18-ft. cell 
is cut to waste. The final concentrate 
is dewatered in a 40-ft. thickener, 
filtered in a 6-ft. six-disk American 
filter to about 11.5 per cent moisture, 
and then conveyed to railroad cars for 
shipment to the smelter. 

All of the ore contains a small amount 
of gold and silver. The average assays 
in ounces per ton for the mill feed and 
concentrate are as follows: 


Au Ag 
ON oa. Ss ao Sek Setcectanees 0.01 0.24 
Concentrate assay............... 0.18 5.00 
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for 1928 and for a more recent repre- 
sentative period is tabulated herewith. 


Recent 
1928 Operations 

Dry tons milled per day....... 2,449 2,528 

assay; total copper....... 1.48 1.508 
Concentrate assay; total copper 32.99 32.38 

Tailing assay; total copper..... .271 0.223 

Recovery; per cent of total 

OUD Sakis Cenk cs Coad 83.34 85.77 
Ratio of concentration......... 27.06 25.06 


Dry tons concentrated per man 

per operating shift.......... 43 45 

The reagents used in this plant are 
lime, pine oil, and xanthate or Aéro- 
float. The ore is slightly alkaline and 
only a small amount of lime, which is 
fed as milk-of-lime to the ball mills, is 
necessary to maintain the correct alka- 
linity. Xanthate or Aérofloat, and pine 
oil, are added to the bowl classifier over- 


flows. The average consumption of 
these reagents, in pounds per ton 
milled, is as follows: 

RMS co cchaiwe Se eiael eee eit ae 8S ees 0.17 
ONE a4 5s Vee e is So eas atest wees oe 0.10 
Xanthate or Acrofloat...............0.cce0e 0.05 


Air consumption of flotation cells is 
about 70 cu.ft. at 14-lb. pressure pér 
lineal foot of cell. The following are 
representative screens and assays of the 
general tailing and final concentrate: 





Tailing —————— 


Cumulative 

Per Cent Per Cent Per Cent 
Mesh Weight Weight pper 
+100 10.70 10.70 0.316 
+150 9.30 20.00 . 264 
+200 10.76 30. 76 0.250 
+270 6.70 37.46 0.238 
+325 0 44.46 0.226 
—325 55.54 100.00 0.186 
TOI SS ia an 6 ES Fo ee ea 0.212 

———Concentrate——___—_.\ 

Cumulative 

Per Cent Per Cent Per Cent 
Mesh eight eight pper 
+100 0.50 0.50 17.37 
+150 1.10 .60 20.45 
+200 2.84 4.44 19.93 
+270 5.00 9.44 19.63 
+325 9.00 18.44 21.33 
—325 81.56 100.00 35.43 
ROIS sin aa tka wi eeeds de edehe se xee 32.54 


The water supply for the plant is 
pumped from the Similkameen River 
by 6-in. four-stage 800-g.p.m. Wor- 
thington-Janesville centrifugal pumps, 
through a 15-in. all-steel Victaulic joint 
pipe about one mile long, with a rise 
of 525, ft., to three 100,000-gal. storage 
tanks. The following is the amount of 
water, in gallons, used in the concen- 
trator : 


Initia: water per ton of ore concentrated... . 780 
Initial water per minute................... 1,410 
Return water per ton of ore concentrated... . 400 
Return water per minute.................. 700 

Total water per ton of ore concentrated... 1,180 


This is equivalent to 2.75 tons of 
water per ton of ore. 

On account of the extreme hardness 
and toughness of the ore, and the fine 
grinding which is necessary to free the 
mineral, the total power consumed per 
ton of ore is high, compared with other 


concentrators of this type. It is con- 
sumed as follows: 
Kilowatt- 
ours 
Coarse Ont GRUB, anc oc ice ccee 1.5 
Secondary crushing............+.+.ssss0e 6.1 
PM eh cbc chaweciteusbocass 15.7 
Skint. ods camide ch éuvakadeeeucks 4.0 
Initial water and miscellaneous............ 
Wess vas se iitiaah Cad mihad eee Aameie 30.8 
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IS>REPRINTED sy Reguest—In the 
Jan. 11, 1870, issue of E. & M. J. is an 
item perhaps even more useful to 
readers today than when it was origi- 
nally printed, so, at the risk of being 
barred from the mails, we herewith re- 
print it: “One of the common ways to 
remove from brandy and gin the fusel- 
oil taste, is to add a little oil of sweet 
almonds, shake and distil again. The 
latter oil will retain the fusel-oils, and 
the spirits be free of them.” 
2K KOK 


y>-BIRTHDAY OF THE TELEPHONE— 
In the issue of Jan. 9, 1869, an account 
is given of the regular weekly meeting 
of the Polytechnic Branch of the 
American Institute, at which “Dr. 
Vanderweyde . . explained a new 
apparatus called the telephone; it is in- 
tended to transmit a musical melody by 
telegraph; it consists simply of two 
wooden boxes, one to send the tune over 
the wire and another to receive it.” 


AK 


ISSOLVING tHE AIRPLANE PROB- 
LEM—In 1869, Mr. “J. E. B., of Ind.,” 
wrote to the editor that he had developed 
a steam engine weighing only sixteen 
pounds per horsepower. Such an efh- 
cient engine, was the reply, had “never 
yet been heard of. Such machines could 
drive a flying machine and carry 
doubly their own weight. If you have 
such a machine bring it out. You have 
solved the great problem of flying 
through the air without the aid of bal- 
loons.” Who can say that men were 
without vision in those days? 
* KK 


IS>>BINGHAM CANYON Nor Un- 
KNOWN—Though D. C. Jackling did 
not begin to develop his Utah Copper 
mine, in Bingham Canyon, until more 
than thirty years later, it was said at 
that time that “the vast mineral riches 
of the country just around the Great 
Salt Lake Valley has long been known 
to the Mormons, and been studiously 
kept concealed by them. The 
West Mountain Mining District, in 
Bingham Canyon, is as rich in ledges of 
gold, silver, copper, and lead as any on 
the continent and in my opinion is to be 
one of the finest mining districts in the 
country.” So said some one who must 
be nameless, for he merely signed the 
initial “H.” Not only did the Mormons 
frown on mining development, but they 
afforded a problem in other ways. 
Polygamy for instance. A man by the 
name of Colfax said to Brigham Young: 
“But for that great violation of law and 
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nature, Friend Brigham, you would be 
all right and well enough.” Said 
Brigham, “That is practiced by com- 
mand and ‘divine revelation’ to me.” 
“Ah—well, then,” said Colfax, with a 
knowing wink, “have another revelation 
to do away with it.” 
IK 
ZS>WHEN WIRELESS Was Un- 
SCIENTIFIC—Even though the editor in 
those days knew nothing of wireless 
communication, he knew enough to add 
the last three words to the following 
note: “The system of telegraphing with- 
out wires is undoubtedly a deception or 
a delusion, and Congress will, of course, 
not entertain the idea of appropriating, 
or rather throwing away money, in aid 
of a pretended invention based on a 
theory contrary to all facts of science 
thus far discovered.” 
eK 


ZS°THE Last Days or Joun W. 
MARSHALL—John W. Marshall was the 
name of the workman in Sutter’s mill, 
California, in 1848, who first noticed 
particles of yellow metal in the sandy 
river bed. He showed them to his 
friend Weimer, and Mrs. Weimer boiled 
the material in lye, pickled it, and tried 
all kinds of experiments on it, with the 
result that it still looked the same, so 
they decided it must be gold, which, 
curiously enough, it was. 
however, apparently did not share in 
the wealth that he had discovered, for 
we read in E.&M.J. of Feb. 1, 1870: 

“T looked up the hill and saw the 
present home of Marshall—a picture of 
abject poverty, of toil, deprivation, and 
want. It is a little hut on the hill over- 
looking the town, its tin roof apparently 
having been made from the lining of a 
dry-goods box, and appears not much 
larger than a good-sized dog-kennel. A 
few grape vines are planted around the 
place and over the top of the hill, and 
this little spot, to which he has but a 
possessory, or squatter’s title, is all the 
worldly possessions of Marshall, the dis- 
coverer of gold in California. Every 
day he toils from the time the sun ap- 
pears in the East until his setting rays 
kiss the top of his humble cot, delving 
out a bare subsistence, yet always in- 
spired with the hope of lucky strikes 
and a competence for his old age. And 
thus he has been toiling for over twenty 
years, while nations have arisen and 
fallen — while others have amassed 
wealth from his discovery, and the eyes 
of the world have been turned towards 
the land he first brought into notice. 
We boast of our generosity, open- 


Marshall, - 





handed liberality, gratitude, and of all 
virtues with which a self-righteous peo- 
ple love to glorify themselves, but, to 
my mind, it is a shame and a disgrace 
to the State, as well as to the nation, 
that John W. Marshall, the discoverer 
of gold in California, should thus be 
condemned to poverty and want, with- 
out a decent roof over his head.” 


kK 
ZS°NOT an Ap, However—In view 
of the fact that the cigaret manufac- 
turers have been forced to desist from 
publishing fake testimonials, probably 
they will seize on the fourth sentence of 
the above quotation for advertising 
purposes. 
so 

3S°SOME HOPE ror Etectriciry— 
Sixty years ago Mr. Edison was only 
twenty-three years old and had not done 
much for electricity, but the editor, 
Rossiter W. Raymond, held out con- 
siderable hope for electrical progress all 
the same. In a leading editorial in 1869 
he says: “There are some grounds for 
the belief that electricity will one day 
be the most advantageous medium for 
the transportation of heat into visible 
motion. Only let us make as 
rapid progress in the next century as 
in this, and the world will see greater 
wonders than steam-engines.” And here 
his prophecy has already been attained 
with the “next” century less than a third 
gone. The galvanic battery, using zinc, 
was the best source of electricity known 
at that time, and it was pointed out that 
zinc was forty times as expensive as 
coal, and moreover 64 Ib. of zinc was 
required as the equivalent of 6 lb. of 
coal; acid was also necessary ; so the cost 
of producing electricity from a zinc- 
containing battery was not exactly eco- 


nomical. 
kt 


2ZS°COPPER Metatiurcy SImPLE— 
Copper metallurgy in the United States 
was much simpler sixty years ago than 
it is now. Such sulphide ores as were 
treated were first roasted in a small re- 
verberatory and then smelted with char- 
coal in a blast furnace, the practice at 
Copperopolis, Calif., for instance, requir- 
ing 68 tons of charcoal for 130 tons of 
roasted ore. The “matt, of a good per- 
centage,” was exported to Europe, 
which was, of course, the simplest thing 
to do with it, and no doubt the best, 
having regard for the charcoal resources 
of the United States. 


OAR 


3S°NO PATIENCE Wirth Frencu 
NaMES—The names of those who dis- 
covered gold on Cedar Creek, in the 
Bitter Root mountains of Idaho, are ap- 
parently lost to posterity because they 
could not be pronounced, or at least 
spelled, by the recorder of the mining 
news of that district: “The discovery 
was made by Louis Barrett and another 
Frenchman or two, whose names are 
at open hostility with English orthog- 
raphy.” The rush to the new diggings 
was “immense.” 
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Pyrometallurgical ‘Testing 


Utah Engineering Experimental Station 


Develops a Semi-Commercial Plant 


to Serve the Mining Industry 


INCE 1914 the University of 
Utah, in co-operation with the 
Intermountain Station of the 
U. S. Bureau of Mines, has car- 
ried on research studies which have had 
for their object the beneficiation of non- 
ferrous low-grade and complex ores. 
At various times from 1914 to 1927 the 
University conducted extensive studies, 
on a semi-commercial scale, on the pos- 
sibility of removing and recovering the 
component minerals of some ores and 
oi metallurgical byproducts the physical 
and chemical properties of which do not 
lend themselves either to magnetic or 
gravity separation, or to flotation or 
leaching treatment. Some complex 
Western ores, especially, are of this 
character. In the treatment of a num- 
ber of these a separation may be effected 
by volatilization—that is, by taking ad- 
vantage of the difference in the tempera- 
tures of boiling or sublimation; or, 
more accurately speaking, by taking ad- 
vantage of the differences in the vapor or 
sublimation pressures of the minerals or 
metals at some particular temperature. 
In July, 1927, the volatilization lab- 
oratory at the University was moved to 
new quarters, as those which it had 
occupied were required for other pur- 
poses. Owing to lack of funds, as well 
as to lack of space for housing all of 
the equipment, the laboratory was not 
operated after being moved. At the last 
session of the Utah State Legislature, 
an appropriation of $10,000 was secured, 
to provide for the additional space 
needed for housing and installing the 
Cottrell apparatus and bags, and for 
other expenses necessary to place the 
laboratory in operating condition. In- 
stallation of the equipment was com- 
pleted on Nov. 25, 1929, and the 
laboratory was immediately placed in 
operation. Thus, after a period of 
nearly two and a half years, the Depart- 
ment of Mining and Metallurgical Re- 
search, of the Utah Engineering Ex- 
perimental Station, at the University of 
Utah, in co-operation with the Inter- 
mountain Experiment Station of the 
U. S. Bureau of Mines, now has a 
pyrometallurgical laboratory that, per- 


haps, has no equal in the United States 
o1 any other country. Completion of 
the laboratory will undoubtedly permit 
the resumption of former studies on the 
separation of the salable constituents of 
an ore from its gangue, and the initia- 
tion of new and extended studies in 
roasting, volatilization, and allied lines 
o1 metallurgy. 

The plant is housed in a spacious 
fireproof building. Level cement floors 
facilitate the moving of heavy equip- 
ment and ores from one part of the 
laboratory to another. The room in 
which the chain-driven kiln is housed 








furnace 





—~ 


Pressure - on ore ae i 
— cr 
Surners” 


£ & 

ERS Bruckner c ed 

$ § roasting 

£3 furnace, 

Ne F Air 

= S . compressor \-./,; 
® 

= ) -Muf fle 
£ roasting 


falling back into the dust chamber. The 
mechanism for driving the kiln may be 
adjusted to various speeds. At its pres- 


ent speed the kiln revolves once every 
35 sec. 
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Floor plan of semi-commercial pyrometallurgical plant developed at the Utah 
Engineering Experiment Station, University of Utah, Salt Lake City 


measures 30x54 ft: Constructed of 4-in. 
boiler plate, the kiln itself is 22 ft. in 
length, has an outside diameter of 33 in., 
ar, inside diameter of 234 in., and a 
Utah firebrick lining. In firing the kiln 
either oil or natural gas may be used. 
Its slope permits the retention of a fairly 
deep and constant bed of ore throughout 
the zones of oxidation and reduction. 

The charge is mechanically fed into 
the rotary kiln by a water-cooled screw 
feed 3 in. in diameter, built inside a 
5-in. shell. The feed hopper has a ca- 
pacity of 100 lb., and the feeding speed 
may be varied. An additional 4-in. 
screw feeder may be substituted when 
more rapid feeding is desired. The feed 
nozzle extends into the upper end of the 
kiln through an iron ring plate, about 
15-in. in diameter. This ring plate per- 
mits only the feed nozzle to enter the 
furnace, but it also allows the gases and 
fumes from the furnace to escape. 
Moreover, it prevents the charge from 
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As the dust and volatilized products 
leave the kiln, they first pass through 
the dust chambers and thence through a 
15-in. pipe to either the Cottrell pre- 
cipitator or to the Dracco bag dust 
collector, depending on the nature of 
the volatilized product. The Cottrell 
percipitator, furnished by the Western 
Precipitation Company, of Los Angeles, 
consists of two units, each unit contain- 
ing twenty vertical 6-in. pipes. If these 
units are not used for precipitating out 
the volatilized material in the gases 
from the kiln, they may be used to cool 
the gases before they enter the Dracco 
baghouse system. Moreover, in addi- 
tion to cooling the gases, the moisture 
in the gases is condensed and thus re- 
moved from them before they enter the 
Dracco system. 

The electrical equipment for the 
Cottrell treaters, suitably housed in a 
room by itself, consists of a transformer 
of Thordson type—50 cycle, 5 kva., 
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220-440-100,000 volts—receiving 220- 
volt alternating current. A rotary disk 
type rectifier, driven by a synchronous 
3-phase, 60-cycle, 1,800-r.p.m. motor, 
converts the alternating current to in- 
termittent direct current, whence it is 
carried through a $-in. conduit pipe to 
the treaters. A No. 5 size switchboard 
carries an ammeter, voltmeter, auto- 
transformer, taps 1-7 voltage control, 
circuit breaker, and controls for signals 
and motors. 

Dracco dust equipment, supplied by 
the Dust Recovery & Conveying Com- 
pany, of Cleveland, Ohio, consists of 
what has been designated by the com- 
pany at a Type A unit. This unit con- 
sists of four compartments, each meas- 
uring 3 ft. 3 in. x 8 it. 11§ in. and 
holding eighteen woolen bags which 
may be observed through four inspec- 
tion doors. The bags are shaken by a 
timing device which releases compressed 
air in a 1-4-2-3 cycle to each respective 
compartment. One or more compart- 
ments of any unit may be closed down 
independently of operation; this ar- 
rangement facilitates the making of re- 
pairs and assures continuous operation. 

Gases from the kiln, after passing 
through the Cottrell precipitators, or the 


Dracco system, or both, are discharged 
into the air through a concrete stack, 
85 ft. high. A laboratory for the chemi- 
cal analysis of various products of any 
test is also a part of the plant. 

As the capacity of the plant ranges 
from one to two tons in 24 hours, it is 
classed as a semi-commercial or pilot 
plant. It fills the gap between experi- 
mentation on a small laboratory scale 
and commercial application. The first 
work performed in the laboratory since 
it has again been put into operation is 
cited as an example of the type of in- 
vestigation that may be undertaken. A 
manganese ore containing approxi- 
mately 15 per cent manganese, 2 per 
cent lead, and 4 per cent zinc could not 
be used in the iron and steel industry 
because of the content of lead and zinc. 
Attempts by other methods had failed to 
remove the objectionable zinc. The 
ore was treated by volatilization; a 
manganese product was obtained which 
had a zinc content below the maximum 
permissible amount; and the lead and 
zinc were recovered as valuable by- 
products. 

The aforesaid investigation is also 
typical of the work in which the U. S. 
Bureau of Mines and the Utah Engi- 





neermug Experimeut Station are en- 
gaged. In other words, these agencies 
are interested in the prevention of the 
waste of metals and in the development 
of beneficiation processes that will ren- 
der valuable certain ores that are at 
present too low-grade or complex to be 
of economic importance. Moreover, the 
Utah Engineering Experiment Station 
is interested in the development in Utah 
and near-by states of new industries, 
based on the efficient volatilization of 
both metallic and non-metallic resources. 
Installation by the Utah Engineering 
Experiment Station of this complete 
plant was made, therefore, to provide 
mining companies that have such prob- 
lems with a place where research and 
experimental work could be carried on 
at minimum cost. Mining companies 
wishing to have tests made stand all 
expenses involved, including light, 
power, gas, oil, labor, and reagents. A 
rental charge is also made for the use 
of the laboratory. No charge is made, 
however, for the services of the mem- 
bers of the staffs of both the U. S. 
Bureau of Mines and the Department 
of Metallurgical Research, who render 
every possible assistance in connection 
with such investigations. 





Simple Pipe-Line Truss 
Eliminates Costly Trestle 


T THE Combined Metals Reduction 
Company’s plant at Bauer, Utah, 
the problem of providing a suitable and 
safe support for two parallel 4-in. pipes 
that span a distance of more than 36-ft. 
at a height of 80 ft. was satisfactorily 
solved by the installation of an easily 
constructed pipe-line truss. 
As illustrated in the accompanying 
sketch, this truss is of simple design, 
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consisting of four brackets A and two 
brackets B, the top part of each being 
directly welded onto the pipe; two 
angle brackets C bolted onto brackets 
A and held apart by a l-in. pipe 
spreader and {-in. tie rod; and two 
Z-in. diameter truss rods, with threaded 
ends. 

The truss complete was made at the 
local shops of the Combined Metals 
company, and its installation in place 
of a costly 80-ft. trestle has resulted in 
facilitation of operations and a consider- 
able saving. 












Da" E") 5 plate \ solid to pipes’ yw 6: 
: Sbolt ‘ {Opening 7 sey pad A Ee om 1B bolt 
wi -Opening for 
= L TrUSS Fe 
2, g Mute lp” 
s Bor BB rh Zie 6F "> 
* oe a OE AD i. ok 6"->| 
washer and nut re on = nen 
‘Details of can: Py "nole- Details of Bracke 
~— 4 ee --+-Weld v7 wk. 
eeaceeeeeeeees Sl /,| fl. (Weld plates on side of angle 
x Dg - f- sandr oad jand build v, up ———— where cut 
\ i Vs hole for / was made to make bend 
spreader bolt Joint can be made anywhere in 
oa BF Details of FU, /uss beige of ph cipee 
late 4xgx/g ~~ / Should nor ca. Z 
yes “tela washer Angle Bracket © / panel 
i AE SU. ce --Approx. MR ets ns dnb dhersbiehe Minera beeen >| 


--Wela | , 





Ns upport here 
on timber 


>i: omedene+ fi \pprox. Le’ oceee ee ae 








Side Elevation 


me nn 1p anaanewes 







<7 





Racged! couplin 
14/53 pipe spreader and § tie rod’ 


Detail of pipe-line truss 


180 


Determination of Gas 
Velocity in a Flue 


"TH following method was used tu 
determine the velocity of the gas in 
a flue connecting a battery of roasting 
furnaces with the stack. The gas 
traveled as a speed too low to allow 
reliable measurements to be made with 
Pitot tubes. 

Samples of the gas are taken out at 
intervals of a half hour or an hour and 
analyzed for sulphur dioxide, by meas- 
uring the amount of gas required to 
reduce a known amount of iodine solu- 
tion. The determinations are averaged 
over a period of eight or twenty-four 
hours, as required. 

The amount of sulphur eliminated in 
the roasting furnaces over the same 
period is determined from assays and 
weights of the feed and the calcine, 
corrections being made for flue dust 
and the sulphur content of the fuel. 
Knowing the amount of sulphur 
eliminated and the percentage of sul- 
phur dioxide in the gas, computation 
of the actual gas volume is a simple 


matter. If an appreciable quantity of 
sulphur is converted into sulphur 
trioxide, the amount must be de- 


termined and a correction made. 

Repeated tests with anemometer, and 
with Pitot tubes in certain sections of 
the flue, where the velocity was suffi- 
ciently high to give reliable results by 
that method, substantiated the determi- 
nations that had been obtained by the 
method outlined. 
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Gypsum 


Examples of Modern Practice and 


Equipment in Michigan and Illinois 


EWLY EVOLVED 
products of gypsum 


and highly competi- 
tive conditions in the 
industry have caused gypsum 
manufacturers to adopt more 
efficient methods than formerly. 
To be convinced of this, one 
need only visit the new “Chicago 
plant” of the United States Gyp- 
sum Company. The erection of 
this fine plant last year was in 
keeping with the company’s an- 
nounced plan to shift the: pro- 
duction of gypsum materials 
from the more or less remote 
mine sites to the major building 
centers. As was anticipated, the 
move has accomplished two re- 
sults of far-reaching importance : 
First, because the raw rock is 
brought to the plants by economi- 
cal water transportation, the cost 
of production has been low- 
ered; second, a service hitherto 
unparalleled has been given to users 
ot gypsum products. The number and 
diversity of these products will doubtless 
surprise the engineer not familiar with 
recent developments in the industry. 
Early in our history the sole function 
of a gypsum mill was to pulverize gyp- 
sum rock into land plaster to be used as 
a soil amendment. As late as 1909 the 
gypsum mill made only: land plaster, wall 
paster, plaster of paris, and, perhaps, a 
little plaster board. Today the gypsum 
mill manufactures such building mate- 
rials as cement wall plaster, wood-fiber 
wall plaster, prepared (or sanded) 
plaster, plaster for concrete surfaces, 


Gypsum Company’s East Chicago, 
loading tower is 130 ft. high and weighs 300 tons. 


George L. Lincoln 





Cargo of gypsum rock being unloaded at United States 


Ind., plant. 


storage bin holds 125,000 tons. 


patching plaster, Keene’s cement, gaging 
plaster in white and in gray and in 
slow set and fast set, prepared trowel fin- 
ishes, float or texiure finishes in a com- 
plete range of colors, acoustical plasters, 
moulding plasters, and insulation fills. It 
produces pottery plaster, plate-glass 
stucco, dental plaster, splint plaster, metal 
casting plaster—plastic materials, in fact, 
for scores of industrial uses. Of unit 
building materials, there are wall-boards, 
“tile” -boards, gypsum laths, sheathing 
boards, partition tiles, column and beam 
fireproofing, and roof tile and fioor tile 
of various types. 

Both the “Chicago plant” and the 
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The un- 


Detroit plant — the latter a 
somewhat smaller establishment 
which was also put into opera- 
tion last year—are supplied with 
rock from the company’s quarry 
at Alabaster, Mich. This prop- 
erty, situated on Saginaw Bay, 
about 60 miles north of Bay City, 
Mich., has considerable histori- 
cal interest, for it was among the 
first gypsum quarries to be 
opened in this country, and from 
it came the gypsum which was 


used on the exterior of the 
World’s Columbian Exposition 
buildings, Chicago, in 1893. 


Alabaster possesses a_ peculiar 
interest for engineers. The shal- 
lowness of the water makes a 
loading dock impracticable, and 
the boats are therefore loaded 
from a crib about a mile and 
a quarter off shore, the rock 
being supplied to the crib by a 
cable tramway, which is, I under- 
stand, the only one of its kind to be 
found on the Great Lakes. 

At Alabaster the gypsum bed is very 
thick and dips from half a degree to 1 
deg. southest. In reclaiming the rock, 
the clay and shale overburden, which is 
15 to 40 ft. thick, is first removed for 
a width of 50 to 120 ft., according to 
the disposition of the spoil, and deposited 
on a section of the quarry floor from 
which the gypsum has already been re- 
moved. Stripping is done by means of 
a 360-Marion dragline, with a 5-yd. 
bucket, and a 200-B Bucyrus shovel, 
with a 3-yd. bucket. The exposed gyp- 
sum bench is next drilled with tripod- 
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Stripping at the gypsum quarry at Alabaster, Mich. 


type drills. The holes, which are 2-in. 
diameter, are loaded with a special low- 
strength dynamite, which is exploded 
electrically. In secondary blasting, the 
block-hole method is employed. But 
little block-holing is necessary, however, 
because a rock of very suitable size is 
obtained by use of the special dynamite. 

By means of a 100-B Bucyrus shovel 
with a 3-yd. bucket, and a 75-B Bucyrus, 
with a 2-yd. bucket, the broken rock 
is loaded into cars for transporting to 
the crusher building. Cars of 15-ton 
capacity are employed, and are hauled 
by a steam locomotive. 

A 42-in. Traylor gyratory crusher, 
fed by a pan conveyor, comprises the 
crushing equipment. The reduced rock 
is transported by a bucket elevator and 
belt conveyors to the shore bin, a 1,000- 
ton steel container, cylindrical in shape. 
From the bottom of this bin the rock 
is drawn through air-actuated chute 
gates directly into the tramway buckets. 

Supporting the tramway are eight 
steel towers, 60 to 80 ft. high. The 
towers are on 750-ft. centers. In build- 
ing them, cribs of 12-in. timbers were 
sunk in the lake and filled with stone 
to the water level. On these cribs were 
placed concrete and stone bases, to which 
the steelwork, which is of regular ten- 
sion tower design, was anchored. 

The buckets, which are 80 in number 
and have a capacity of 2 tons each, 
operate on two cables, from which they 
are suspended by means of tandem 
trucks. The cables are anchored at the 
shore end, and at the other end are pro- 
vided with weights to regulate the ten- 
sion. 

A 60-hp. motor furnishes power for 
the tram, driving a large grip sheave, 
which, in turn, drives a 3-in. traction 
rope of special design. On this rope the 
loaded buckets are automatically dis- 
patched at a uniform distance apart. 

Upon arriving at the loading crib, the 
buckets are discharged into a large bin by 
means of trippers which engage latches 
on the buckets, the empties returning tc 
the shore bin on the continuous traction: 
rope, which passes around a 16-ft. bull 
sheave at the top of the loading bin. 
At the shore end, the buckets disengage 
from the cable to a circular track, where 
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they are again loaded and dispatched. 

In the boat-loading operation a drag 
scrapper moves the rock from the load- 
ing bin. The rock is conveyed up two 
inclined ramps and discharged into hop- 
pers, each of which feeds a shuttle belt, 
the belts being on 46-ft. centers. 


THe “CHICAGO PLANT” 


The manufacturing plant, which is 
situated on the Indiana Harbor Canal, in 
East Chicago, Ind., covers an area of 16 
acres and consists of 21 buildings. The 
outer walls of the buildings are of brick; 
the floors of reinforced concrete, de- 
signed to carry loads varying from 50 
to 600 lb. per square foot; and the roofs 
are of the company’s 3x 12x 30-in. 
Pyrobar roof tile, laid on special bulb 
tees and protected by a twenty-year tar- 
and-gravel roof covering. The com- 
pany’s Pyrobar gypsum blocks were also 
used for partition work. Steel sash and 
steel doors are installed in all buildings, 
all of which have concrete foundations, 
spread footing type, and are of standard 
design and construction, with the excep- 
tion of the 125,000-ton rock storage bin, 
460 ft. long, 100 ft. wide, and 112 ft. 
high, which rests on 4,028 southern 
yellow pine piles of 60 to 80 ft. length, 
has concrete retaining walls of the 
cantilever type 40 ft. in height, and a 
superstructure of structural steel covered 
with copper-bearing corrugated steel 
siding and roofing, 70 ft. high. 





Other main units of the plant are the 
calcining mill, 280 ft. long, 80 ft. wide, 
and four to seven stories high; the 
sheetrock plant, 740 ft. long, 60 ft. wide, 
and one and two stories high; the block 
plant, 340 ft. long, 100 ft. wide, and two 
stories high; and the warehouse, 260 ft. 
long, 80 ft. wide, and 4 stories high. The 
minor buildings are as follows: office 
building, gate house, locker room and 
garage, laboratory, oil storage, train 
shed, dehumidifier house, cement-rock 
bin, substation, secondary switch house, 
pump-room house, deep-well house, pro- 
cess-well house, unloading crane, main- 
line switch house, and ash-handling 
house. 

Upon arrival of a cargo of rock at 
the company’s dock in East Chicago, the 
rock is unloaded by means of a movable 
steel unloading tower, equipped with a 
grab-bucket of three tons’ capacity. The 
tower is 130 ft. high and weighs 300 
tons. It sets on 100-Ib. rails and is pro- 
pelled the length of the dock by self-con- 
tained steam power, so that a boat need 
not be moved while unloading. By means 
of this equipment, the largest Lake boat 
can be unloaded in 24 hours. A belt 
conveyor is used to carry the gypsum 
over the wall and into the storage bin, 
where the rock is distributed by a grab 
bucket operated from a traveling crane. 

From the rock-storage bin the rock is 
reclaimed by a traveling crane, with a 
3-yd. clamshell bucket ; and by means of 
a hopper and feeder attached to the 
crane is discharged onto a reclaiming 
belt conveyor, which transports it di- 
rectly to the calcining mill. Here the 
rock passes through a secondary crusher. 
It is then screened, the fines being 
spouted directly to a steel dryer bin of 
the catenary type, and the over-size 
rock being conveyed to a bin of the 
same type for cement rock. 

By means of reciprocating feeders and 
a belt conveyor, the rock is fed to the 
rotary dryer, 8 ft. in diameter and 65 
ft. long. It is then elevated and, after 
it is passing through a second crusher 
and over screens, the coarse rock is con- 
veyed to the rock bin, and the fines are 
conveyed to the separator feed bins. 
These bins, as well as all others in the 





Loading rock at the Alabaster quarry 
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calcining mill, are of the catenary type. 

From the separator feed bins the rock 
is fed into mechanical separators, the 
fines being conveyed directly to the land- 
plaster, bins. The coarse rock goes via 
feed bins to the Raymond mill, whence, 
after being pulverized, it also is con- 
veyed to the land-plaster bins. 

The gypsum is then fed by screw con- 
veyor to the calcining kettles, which are 
standard 14-ft. insulated units, coal-fired 
by mechanical stokers. 

After being calcined, the stucco is 





Airplane view of United States Gypsum Company’s plant at 
picture was taken while the plant was still under construction. 


discharged into steel hot pits. From 
these it is drawn by means of conveyors 
and deposited into the kettle stucco bins. 
After passing over a scalper screen, it is 
carried by screw conveyors to the stucco 
storage bins, which are of 3,200 tons 
capacity, or to the board plant, or to the 
block plant. 

Each piece of machinery is driven by 
individual motor, which permits maxi- 
mum flexibility of operation. Power is 
suppled through the company’s own 
transformer stations. 

A feature of the plant is an elaborate 
dust - collecting and washing system, 
which eliminates all free dust in the 
calcining mill and also in the warehouse. 
A great surprise awaits the old plaster 


man when he visits this plant and finds 
the floor and the machinery broom clean. 
But if he has hopes of making his own 
plant dustless, he is probably doomed to 
disappointment; for the system is prac- 
ticable only where an abundant supply 
of water is available. 

Two large exhaust fans of a capacity 
of 30,000 cu.ff. of air per minute furnish 
the vacuum and draft for this system. 
The vents from the dust collectors, ele- 
vators, and other pieces of equipment 
which carry a very fine dust, discharge 


into a water-washing system. This con- 
sists of a number of tunnels into which 
a large quantity of water is discharged 
through spray nozzles, causing a dense 
fog, which collects all the dust too fine 
to be removed by the dust collectors. 
The water is furnished by two centrif- 
ugal, bronze-fitted pumps, each of 1,600 
g.p.m. capacity. Hooked into the service 
line also is one fire pump of a capacity 
of 750 g.p.m. at 100-Ib. pressure. 
Several types of gypsum boards, con- 
sisting of a gypsum core incased in a 
covering of heavy paper, are manufac- 
tured in the board plant. The- boards 
are 4 in., } in. and 4 in. in thickness, 
16 in., 24 in. and 48 in. in width, and 
are made in a continuous sheet so that 
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East Chicago, Ird., from the Indiana Harbor Canal side. 


they can be cut into various standard 
lengths of 4 to 10 ft. The paper cover- 
ing, which is all made in four company- 
owned paper mills, varies all the way 
from an open-surfaced paper intended to 
afford a satisfactory bond for gypsum 
plaster, to a tight-grained, highly calen- 
dered paper, with tinted surface, suitable 
for the most delicate wall decoration. 
The board machine is approximately 
740 ft. in length and is of the company’s 
own design. Stucco is conveyed from a 
bin to the mixing end of the machine, 
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where it is mixed with water and other 
ingredients by means of specially de- 
signed mixing belts and mixers. The 
fiber paper sheet forming the bottom of 
the board is first laid from a roll. The 
gypsum mixture is then automatically 
applied, the top paper sheet is laid on, 
and as the product moves along the bed 
it is given form by a series of rollers; 
and the reinforced edges—a feature on 
which the company holds patents—are 
then automatically folded and shaped. 
Gypsum lath, which are 16-in. wide, 
32 and 48 in. long, and j in. thick, are 
run three abreast. When the boards 
reach the end of the’ machine, they are 
as uniform in shape and in surface as 
dressed lumber. 
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At the finished end of the machine the 
boards are automatically assembled and 
conveyed to a double-width, ten-deck 
kiln of the company’s own design. Direct 
heat, supplied by an oil furnace, is em- 
ployed instead of steam. On coming out 
of the kiln the sheets are inspected and 
are then stacked in pallets of 100 and 
placed in storage by an overhead electric 
crane. Before being stacked, the gypsum 
lath are bundled in six-board bundles by 
means of fiber strips glued around the 
two longer edges, the machine employed 
for this purpose also being of the coni- 
pany’s own design. The lath are de- 
livered to the door of the car by a roller 
conveyor. 

Gypsum partition tile are molded 
on an automatic, wheel-type machine. 
The kiln is of the direct-heat type, oil- 


fired. On leaving the kiln the tile are 
carefully inspected. 

To insure the quality of its products, 
the company, in addition to employing 
modern equipment, an expert personnel, 
and the most rigid inspection of the 
products from rock to cars, employs an 
unusual number of mechanical coutroi 
devices, temperature graphs, and speed- 
recording mechanisms. In the mill labo- 
ratory the materials are given physical 
tests, and the plastic materials are also 
chemically analyzed and samples filed for 
a period of six months. 

In the warehouse are heavy mechani- 
cal mixers, of the company’s design, 
which mix with the calcined gypsum, or 
stucco, hair fiber, wood fiber, retarder, 
color, and other ingredients, according 
to the material being made. In this 





building also is a battery of Bates pack- 
ers for sacking the powdered material 
in 80- and 100-lb. bags. Incidentally, 
five-ply paper valve bags, printed by a 
printing press in the warehouse, are 
rapidly replacing bags of jute, because 
of the better protection from moisture 
which they afford. 

Special provision has been made for 
shipping mixed cars of building ma- 
terials. Double tracks enter the ware- 
house building, the track entrance being 
provided with a steel, motor-operated 
roller door which can be closed in cold 
weather. To facilitate mixed-car load- 
ing, the plaster products are piled on the 
platform on one side of the tracks end 
the board products on the other side, so 
that a car, once spotted, can be loaded eco- 
nomically and without being switched. 





Drift Mining Offers Opportunities 


i hydraulic mining in Cali- 
fornia exposed gravel of stream- 
beds in place buried by lava flows that 
were impossible of remova] by hydraulic 
methods. By tunneling along the bed 
of the ancient stream, gravels rich 
in gold could be profitably removed. 
“Drifting on the streambed” became 
“drift mining,” but the tunnel had to 
be a crosscut through the bedrock rim 
to reach the pay gravels. As the United 
States Mint classified gold production 
into such groups as surface mines, hy- 
draulic mines, drift mines, and dredgers, 
“drift mining” came to include all under- 
ground mining for placer gold, whether 
through tunnel, shaft, or incline, but its 
technique differed greatly from the hard- 
rock mining of veins. As it was the 
most costly form of placer mining, only 
the richer gravels could be profitably 
worked, yet they were often so rich that 
large profits were made in spite of gross 
extravagance, crude methods, and mis- 
takes caused by erroneous conceptions 
of the geology of streambeds so preva- 
lent 40 to 80 years ago. After that 
heyday of enormous production there 
was a gradual stagnation of drift min- 
ing in California. The principal causes 
for this condition were the following: 

1. The reaction from the excesses of 
abnormal prosperity. Litigation closed 
many mines. Others were abandoned 
because they “did not pay” (on account 
of ignorant or dishonest management, 
or crude facilities) despite the fact that 
they should have paid steady dividends 
for long periods. 

2. The working out of the richest 
gravels of the producers. 

3. Excessive prices demanded by own- 
ers for prospects or desirable ground 
such as the extension of a producing 
channel. Usually, large cash payments 
could not be met, even in the gambling 
spirit of the age. 

4. Ignorant, reckless, and expensive 
prospecting of low-grade or barren 
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channels, with disappointment and losses 
improperly discrediting new develop- 
ments. 

9. Clinging to obsolete methods of 
operation in the face of rising cost of 


labor and supplies. This “stay in the - 


rut” policy was partly due to the lack 
of efficient operators who could secure 
adequate capital to provide better facili- 
ties to lower costs. 

6. Lack of geological and other tech- 
nical data to guide selection, design, and 
operation. 

7. The uncertainty of titles. 

During 1929 the crystallizing of many 
of the changing conditions of the past 
decade was plainly evident. The causes 
of the long stagnation in drift mining 
are becoming less consequential. Time 
has ended much of the litigation and 
closed many of the estates of old own- 
ers. Good prospects and consolidations 
are now available on reasonable work- 
ing terms to those who can show tech- 
nical and financial ability to mine suc- 
cessfully. 

Technical research is now solving 
many of the enigmas and mysteries of 
the old mines. In addition to a broader 
knowledge of general geology and the 
genesis of the various types of gold 
deposits, much specific detail has been 
revealed on the disintegration and ero- 
sion of the primary ores, the effect of 
climate, vulcanism, faulting, and topog- 
raphy on the hydraulic action of streams 
in classifying by specific gravity, 
size, and shape, the fragments of rock 
and metal, and the diffusion and con- 
centration of gold under changing con- 
ditions of velocity and volume of: the 
ancient streams throughout the succes- 
sive geologic periods. In the gold belt 
of California there are ‘thousands of 
miles of buried channels, portions of 


which must be potentially profitable, yet 
only a small per cent of such areas has 
even been explored or prospected. Data 
of the old producers and the technical 
knowledge available today remove much 
of the risk in development. 

Mechanization, so successful in other 
mines, merely requires intelligent adap- 
tation of existing methods and mech- 
anisms to the detailed problem, so that 
one well-paid mechanic controlling 
machinery will do the same work better 
and cheaper than a dozen “strong backs” 
who were paid low wages 50 years ago. 
With mechanization, low-grade gravels 
should now be worked profitably in 
drift mines which did not pay even 
when supplies and labor were the 
cheapest. 

Unless drift mining in California is 
made the vehicle for reckless promo- 
tion, graft, or manipulation, 1930 should 
show some good examples of gold pro- 
duction from drift mines now being de- 
veloped. Utilizing present opportunities 
with a proper combination of sound en- 
gineering and efficient management of 
investment will result in a great in- 
crease in mining in localities long 


dormant. 
& 


Industrial Consumption of 


Gold and Silver 


According to the annual report of the 
United States Mint, gold consumed in 
the industrial arts during 1928 is esti- 
mated at $59,080,659, of which $31,569,- 
500 was new material. Silver used in 
the arts is estimated at 35,547,663 oz., 
of which 24,931,283 oz. was new mate- 
rial. Comparison with 1929 indicated a 
decrease in gold consumption of $238,- 
00 and of silver, 3,100,000 oz. 
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SYNCHRONOUS MOTORS IN 
THE MINING INDUSTRY 


HE extent of increase in the use 

of synchronous motors in the 

mining industry in recent years 

is remarkable. An ever greater 
trend toward the synchronous-motor 
drive for applications that previously 
employed the induction motor is noted. 
When new drives are considered, the 
question first asked is: “Will a syn- 
chronous motor do the work?” The 
synchronous machine, long considered to 
be applicable almost exclusively to the 
field of power generation, is every day 
proving its worth as a driving motor, 
and is making noticeable inroads into 
the field heretofore dominated largely by 
the induction motor. 

This change in practice may be attrib- 
utable chiefly to two causes: First is 
the desire for high power factor. The 
complete electrification in all depart- 
ments and the development of new proc- 
esses have resulted in a large induction- 
motor load at a relatively low lagging 
power factor, and, aside from its in- 
fluence upon feeder, transformer, switch- 
ing, and generating capacity, a reduction 
in kilovolt-ampere demand has an appre- 
ciable influence on the cost of purchased 
power, the power-factor clause being 
now more often written into power con- 
tracts. The second reason is the fact 
that the present-day synchronous motor 
is a motor indeed, with much the same 
performance characteristics as the squir- 
rel-cage induction motor, and one no 
longer limited by relatively poor start- 
ing ability. A few years ago, under 
pressure of a demand for a better syn- 
chronous motor, the problem was given 
intensive study and investigation. Many 
designs were tried, and methods of pre- 
determining performance characteristics 
were developed. By the use of con- 
ductors of different materials, by special 
grouping of the bars, various slot shapes, 
proper proportioning, and study of re- 
lated details, the squirrel-cage winding 
on the rotating field of the new synchro- 
nous motor has greatly broadened the 
field of the unit as a driver, and thereby 
has removed the handicap which for 
many years limited it to machinery re- 
quiring low starting effort. 

Advantages are also often secured by 
the possibility of directly connecting the 
synchronous motor to a driven machine 
that may operate at slow speed, thereby 
dispensing with belt or gear transmis- 
sion, and increasing efficiency and re- 
liability. Its high operating efficiency, 
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strength of construction, large rotating 
clearances, reliability, and, in many in- 
stances, lower first cost, also are factors 
which make the synchronous motor at- 
tractive and which prompt its considera- 
tion when new drives are under con- 
templation. 

In almost every department of the 
industry, from the mine itself on through 
its many allied activities, synchronous 
drives are to be found. Among these 
applications the following may be men- 
tioned: Reciprocating air compressors ; 





Installation view of a 350-hp., 150- 

r.p.m., 2,220-volt high-torque synchro- 

nous motor, direct-connected without 
elutch to a grinding ball mill 


motor-generator sets ; mine pumps; mine 
ventilating fans; grinding mills; blow- 
ers—centrifugal and positive pressure; 
crushers ; sintering fans. 


CoMPRESSORS AND Motor GENERATORS 


The long-established and almost uni- 
versal use of the synchronous motor for 
driving reciprocating compressors is fa- 
miliar. The success of this ideal drive 
has contributed to the desire on the part 
of operators for similar motors suitable 
for other machinery. 

Electrical manufacturers have carried 
standardized lines of compressor motors 
for many years, for the most part of the 
“engine” type, for direct drive of the 
compressor. As the compressor starts 
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unloaded, the starting duty is compara- 
tively light, and motors capable of de- 
veloping 40 per cent full-load torque at 
start and during synchronizing are regu- 
larly employed. These motors are usu- 
ally designed for unity power factor. As 
the load never exceeds a_predeter- 
mined maximum value, the motor is de- 
signed for 50 deg. C. temperature rise 
at rated load and continuous service. 
Excitation is by means of belted exciters 
or by motor-exciter sets. 

The necessity for compressed air in 
mining operations insures a load for 
which the synchronous motor is emi- 
nently suited, and such machines are 
built in a wide range of sizes. 

Motor-generator units utilizing syn- 
chronous motors have long been used in 
the mining field for haulage and other 
direct-current load. As such machines 
are usually selected because they im- 
prove low power-factor systems, motors 
which supply reactive power are ger- 
erally chosen, a rating of 0.8 leading 
power factor at full load being most 
usual. 

The employment of synchronous mo- 
tors for driving the variable-voltage 
generators necessary with Ward Leonard 
type mine hoists is becoming more fre- 
quent as conditions of power supply 
make unnecessary induction motor-ger- 
erator sets with flywheels for lead equal- 
ization. Ward Leonard type eleciric 
shovels for open-pit mining also make 
use of the synchronous motor in large 
numbers. Motors for these classes of 
service, designed to carry heavy over- 
loads, are stable even under the ex- 
tremely varying loads imposed by haul- 
age, hoist, and shovel operations. Such 
motors usually have a normal continuous 
rating determined by the root-mean- 
square heating value of the operating 
load cycles. As high pull-out torque 
must be available, the power factor at 
normal load usually can readily be rated 
at 0.9 or 0.8 leading, corresponding to 
about unity at the maximum load value. 

Inasmuch as a motor-generator set 
starts unloaded, a driving motor with 
light-duty starting characteristics is suit- 
able. 

Pumps of both the reciprocating and 
the centrifugal types may be driven suc- 
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Typical compressor installation with 300-hp. synchronous motor, 
supplying air for coal-mining operation 


cessfully by synchronous motors, and 
many such installations are found in min- 
ing service. For reciprocating pumps, 
direct-drive motors are suitable for the 
large sizes, gearing otherwise usually 
being used ; high-speed, direct-connected 
motors are almost exclusively used for 
centrifugal pumps. Such pumps usually 
start with the discharge valve closed and 
require only about 35 per cent torque 
to start and 50 to 60 per cent at full 
speed—that is, pull-in torque (synchro- 
nizing torque). If started against full 
head of water, however, full-load torque 
must be developed at full speed. Stand- 
ard pump motors are now capable of 
meeting this condition, and with full 
voltage they readily synchronize under 
full load. Recently, the installation of 
synchronous motors for completely auto- 
matic mine pump stations has been 
noted. 

Reciprocating pumps usually are 
started with an open bypass valve, which 
reduces the starting effort to less than 
the full-load torque value, and a motor 

ith standard starting characteristics 
would be satisfactory. If such pumps 
were started against full head without 
bypassing, torques of the order of 125 
to 200 per cent would possibly be re- 
quired. If conditions require starting 
in this manner, geared motors for full- 
voltage starting can be designed for this 
service. Slow-speed motors to meet this 





Underground installatior of two cen- 
trifugal pumps, each with 500-hp., 
1,200-r.p.m. synchronous motor 
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condition would be large, expensive, and 
inefficient. 

The high-torque synchronous motor 
being more generally available, con- 
sideration is now frequently given to this 
drive for mine ventilating fans. This 
has been limited to constant-speed fans, 
although two-speed synchronous motors 
are used for some classes of service. 
Mine fans operate continuously, and the 
energy thus consumed may represent a 
large item in the total power required. 
The high operating efficiency of the syn- 
chronous motor, as well as its ability to 
improve power factor, renders it espe- 
cially desirable for this application. 
Furthermore, the possibility of dispens- 
ing with all forms of clutches formerly 
considered necessary with synchronous 
motors is also an advantage. 

The load characteristics of the mine 
ventilating fan are similar to those of 
the centrifugal pump, but only under 
exceptional conditions is the fan ar- 
ranged to start unloaded. Therefore, 
the motor must be capable of synchro- 
nizing under full load. In the operation 
of the mine fan, however, consideration 
must be given to the inertia of the run- 
ner, which usually is much greater than 
in the centrifugal pump. This may 
necessitate heavier starting windings in 
order to prevent overheating during 
acceleration and greater pull-in torque 
than is indicated by dead load alone. 
Standard motors in moderate speeds for 
chain or belt drive usually may be ap- 
plied successfully, but a check should 
be made of the influence of the fan 
runner inertia. 

A few installations have been made 
of super-synchronous motors to slow- 
speed mine fans. In these applications 
belting and gearing and_ external 
clutches, as well as intermediate bear- 
ings, have been eliminated, the arrange- 
ment resulting in a simple and compact 
mechanical unit. Ideal starting condi- 
tions are secured by the hand-controlled 
retarding device for the motor stator, 
by means of which smooth fan accelera- 





tion with minimum power demanu is 
obtained. 

Closely allied to the ventilating fan 
is the sintering fan used in smelters. 
This type of fan presents similar power- 
requirement conditions, but generally the 
runners are heavier, which may appre- 
ciably affect the selection of the driving 
motor. The normal capacity of such a 
fan is based on handling hot gases, so 
the load at start may be even greater 
than during normal running, owing to 
the low temperature of the air and to 
leakage through the piping. In select- 
ing synchronous motors from standard 
lines, a margin of about 25 per cent 
should be added to the normal running 
capacity, and an 0.8 power factor rating 
should be used. 


GRINDERS AND CRUSHERS 


Ore grinders, especially ball and rod 
mills, are used in large numbers in ore- 
dressing plants, their operation resulting 
in a relatively large and steady load, for 
which synchronous-motor drive is par- 
ticularly desirable. These mills, which 
range in size from small machines to 
those for which up to 400 hp. is essen- 
tial, require starting torques at break- 
away which may reach 150 to 175 per 
cent of normal running torque. This 
high value, however, exists only for a 
part of a revolution of the mill, or until 


“ ss tee RS 
a Na 
sf ; : ‘ 
: ce 





Air for a zinc-flotation plant is sup- 

plied by these blowers, each driven 

by a 275-hp., 200-r.p.m., direct-con- 
nected synchronous motor 


the mass of balls and ore reaches its 
normal cascading condition, when full 
load is established. As such mills oper- 
ate at slow speeds, their inertia, being 
low. does not present a problem during 
starting. For this service synchronous 
motors which operate with an external or 
internal magnetic clutch are available— 
the super-synchronous motor and the 
more recently applied high-torque motor. 
The latter type is finding favor because 
of its simplicity and greater reliability, 
which are effected by the elimination of 


_all forms of clutches. In its starting, 


it draws somewhat higher currents, but, 
where this is not a limiting factor, 
further simplification and saving result 
by the use of full-voltage starting control 
devices. This system of starting is 
necessary with such motors in order to 
secure the high torques required. An 
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installation of a 350-hp. motor at 150 
r.p.m. was recently made in Arizona, 
and another of thirteen 200-hp., 400- 
r.p.m. motors in Chile. For large in- 
stallations this type will, in the future, 
probably have preference over all others. 

Recently a novel installation was made 
of a ball-mill drive requiring especially 
high starting torque, consisting of a syn- 
chronous motor arranged for delta-Y 
starting. Initially the motor windings 
are connected to full voltage with the 
circuits in delta, giving torque condi- 
tions equivalent to those at 173 per cent 
normal voltage. After acceleration the 





A 220-hp., 720-r.p.m., 80 per cent 
power-factor synchronous motor, chain 
connected to a mine ventilating fan 


motor circuits are switched over to the 
Y-connection for normal running opera- 
tion. This arrangement permits using a 
motor with ordinary torque character- 
istics, and in some installations may 
offer advantages over a much larger 
motor with the required torque capacity 
inherent in its design. 

The types of crushers most frequently 
found in ore-crushing plants are the 
jaw, gyratory, roll, Symons’ cone, and 
Symons’ disk. Such machines have 
been driven almost exclusively by induc- 
tion motors, for the most part of the 
slip-ring type. In jaw and gyratory 
crushers, the load is highly fluctuating. 
In the event of choking, step-by-step 
starting, possible with the slip-ring 
motor and secondary resistance starter, 
is often preferred. However, successful 





service has been secured in some notable 
instances by the use of squirrel-cage-in- 
duction motors. As synchronous motors 
are now available with equivalent torque 
characteristics, their selection for this 
service is generally worth consideration. 
Motors capable of developing from 100 
to 150 per cent of full load torque at 
starting are capable of getting crushers 
under way except in unusually severe 
conditions of choking. Symons’ crush- 
ers readily take direct-connected motors; 
rolls are always belted; the jaw crusher 
is usually belted or rope driven. Gyra- 
tory crushers are belted or geared, but 
might utilize direct-connected synchro- 
nous motors. — 

Successful applications of the super- 
synchronous and the magnetically 
clutched synchronous motor have been 
made to roll crushers. A more ex- 
tensive use of the synchronous motor is 
probable in this field, where the desire 
for power factor correction exists. 

Large quantities of low-pressure air 
are required in the flotation process of 
ore concentration. This is supplied 
from blowers either of the positive- 
pressure or the centrifugal type. As this 
load is steady and continuous, synchro- 
nous motor drive is especially desirable, 
and most installations are of this type. 
Positive-pressure blowers start with the 
discharge open to the atmosphere, which 
permits the use of low-torque motors, 40 
per cent of full load providing sufficient 
margin. Such blowers are belted (usu- 
ally with short pulley centers and belt 
tightener) or direct-connected by flex- 
ible couplings. Sizes range up to 200 
or 300 hp. 

Compressors of the centrifugal type 
usually employ direct-connected, high- 
speed motors, a notable recent installa- 
tion for flotation service consisting of 
two units each rated at 90,000 cu.ft. of 
free air per minute, 2 lb., and driven 
by 1,250 hp., 3,600 r.p.m., synchronous 
motors. Machines of this type are also 
applicable to blast-furnace blowing. 

Centrifugal compressors are also fre- 
quently used to supply 15-lb. air for 
copper-converter blowing. In many in- 
stallations they are driven by direct- 
connected synchronous motors operating 





An example of a special-purpose motor-generator with 2,300-kva. synchronous 
motor driving mine hoist Ward Leonard generator 
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Marcy ball mill with a 150-hp., 360- 
r.p.m., direct-connected super-synchro- 
nous motor 


at 3,600 r.p.m. For several years many 
installations of 2,500-hp. motors driving 
converter blowers of 40,000-cu.ft. per 
minute capacity have been in successful 
operation. Usually, the air load can be 
reduced during starting by means of 
gates, but such blowers may have high 
inertia, and exceptional care must be 
taken in the design and construction of 
the starting winding, to obviate over- 
heating. 

As an indication of the tendency 
toward synchronous motor drive, a large 
copper-mining company that concen- 
trates and smelts its ores has installed 
motors of 69,000 hp., of which 25,000 
hp. is in synchronous motors. 


Another Newspaper Scoop 


The old Carrie Everson myth con- 
cerning the Colorado school teacher 
who was washing oil-stained ore sacks 
in her brother’s assay office and noted 
that pyrite floated on the water con- 
taminated by the oil has again been 
resurrected with variations. Credit is 
hereby freely accorded to Mr. Howard 
E. Davis, of Denver, who is apparently 
the source of the following “news” item; 
to the United Press whose eagle-eyed 
scouts are now making selective flota- 
tion known to the waiting. world; and 
to the New York Evening World, which 
accords front-page publicity to this 
latest marvel of science, which seems to 
be merely a bit of good luck after all. 

“Chicago, Feb. 4 (U. P.) —Soap 
suds from the wash tubs of miners’ 
wives have furnished the basis for a 
process which enables the extraction of 
such minerals as copper, zinc, gold and 
chrome from the ores that hitherto have 
refused to give up their treasures in 
paying quantities, Howard E. Davis, 
noted mining engineer of Denver, re- 
vealed here to-day. This selective flo- 
tation process was developed when it 
was discovered that soap suds carried 
flecks of minerals in them, Davis said. 
This new process, he said, enables mills 
to handle complex ores efficiently and 
economically through the use of rea- 
gents.” 
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Cement Industry Investigates 


Metallurgical Grinding Methods 


HE latest instance of the influ- 

ence of advanced metallurgical 

practice on other industries is 

the adoption of wet closed- 
circuit fine grinding, the use of which is 
virtually universal in ore dressing, by a 
manufacturer of portland cement. 
Authorities concur on the benefits to be 
derived from this revolutionary de- 
parture from open-circuit practice and 
predict that the day is not far distant 
when all cement-making materials will 
be prepared for calcination in this 
manner. 

Of the hundred million or so tons of 
metal-bearing ores mined each year, 
fully 90 per cent is milled in concen- 
trators where fine grinding is carried 
to a point where an unlocking of the 
mineral from the gangue permits eff- 
cient recovery to be made. Of the 175 
million barrels of portland cement 
(equivalent roughly to 52 million tons 
of raw materials) produced in 1928 in 
the United States, all of the raw ma- 
terials were ground so fine that they 
interlocked chemically in the clinker- 
ing zones of the cement kilns to form 
a complex calcium-aluminum silicate, 
which, when later reground with a small 
amount of gypsum, became the portland 
cement of commerce. 

Regardless of whether one is con- 
cerned with the mechanical unlock'ng 
of a mineral or the chemical locking of 
raw materials, control of grinding and 
its cost are governing factors. The ob- 
jectives being similar, the cement 
manufacturer is taking a forward step 
when he adopts the proved practice 
of the metallurgist, who handles the 
world’s greatest raw-material tonnage, 
for the grinding of which the most 
efficient methods have been devised. 

Such departure from established 
cement practice was obviously not made 
without assurance gained from careful 
investigation. The findings of research 
workers, operating independently hun- 
dreds of miles apart, predicated costs 
from metallurgical experience that were 
bettered in practice. In addition, the 
cement ground in closed circuit proved 
superior as to uniformity of composi- 
tion and ease of combination. A para- 
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THE adoption by other industries 
of methods and machines devised 
originally for metallurgical pur- 
poses has been extensive. Metal- 
lurgical technique of agitation, 
decantation, flotation, crushing, 
and grinding has been borrowed 
freely. Technical methods recog- 
nize no industrial boundaries that 
would limit their fields of utility, 
and this fact ts responsible in no 
small measure for the widespread 
infiltration into other industries of 
mining and metallurgical engi- 
neers and of methods and ma- 
chines originated by them. 
















A. Anable 


The Dorr Company, New York 


dox is therefore presented in which one 
industry, adopting methods universally 
employed in another industry, will 
probably derive greater benefits from 
the use of these methods than does the 
industry which fathered the develop- 
ment. 

Established practice in the cement 
industry calls for open-circuit fine 
grinding. The unit power consumption 
for fine wet grinding necessarily varies 
considerably with various cement-mak- 
ing materials, but for 90 per cent minus 
200 mesh it is generally over 5 kw.hr. 
per barrel of finished cement, equivalent 
to about 16.5 kw.-hr. per ton of dry 
raw material. 

Modern metallurgical grinding prac- 
tice recognizes not only the closing of 
all grinding circuits—primary, second- 


Table I—Unit Power Consumption for Fine 
Grinding in Western Copper Plants 


Kilowatt-Hours Kilowatt-Hours 

Plant per Ton, 100 Mesh per Ton, 200 Mesh 
A 7.90 10.80 
B 8.53 9.73 
Cc 8.95 11.66 
D 9.20 11.69 
E 10.10 13.10 
F 10.61 14.56 
G 10.74 14.80 
H 11.93 11.69 
Average........ 9.74 12.25 

Average equivalent 

per barrelcement 2.93 3.68 


Note—600 lb. of dry raw materials is 
equivalent to one barrel of finished cement. 


ary, and_ tertiary—with mechanical 
classifiers, but alSo the interposition of 
mechanical classifiers in open circuit 
between grinding stages, and the placing 
of mechanical classifiers between the 
last stage of crushing and the first 
stage of grinding. Every attempt is 
made to remove primary slime at the 
outset, and to deflect finished material 
from and between each stage of grind- 
ing as soon as reduction is sufficient for 
that particular stage. The accompany- 
ing illustrations, Fig. 1, Fig. 2, and 
Fig. 3, exemplify good metallurgical 
grinding practice. 

Although some mills in the Western 
United States have adopted three stages 
of fine grinding, average good practice 
today would seem to conform to the 
flow sheet shown in Fig. 4, with 
primary closed-circuited mills, inter- 
mediate open-circuit bowl classifiers, 
and secondary closed-circuited mills. 
Unit power consumptions for fine grind- 
ing at eight copper properties tabulated 
herewith show to what extent these 
companies have successfully reduced 
costs far below the best in cement prac- 
tice, notwithstanding the fact that aver- 
age porphyry copper ore is about one 
and one-half to twice as hard to grind 
as is the average cement rock. The 
unit power consumptions are expressed 
in terms of 100-mesh and 200-mesh ma- 
terial, as the figure for 100-mesh grind- 
ing is believed to correspond roughly 
with present cement grinding to 90 
per cent minus 200 mesh, and because 
the cement industry, as a whole, is 
interested in increasing the grind to the 
200-mesh range. Differences in unit 
power consumptions are due largely 
to ore hardness, local conditions, and 
metallurgical objectives. 

Here, then, are two basic industries, 
similar to the extent that large ton- 
nages of raw materials are ground to 
a fine degree of subdivision in each 
case. yet the methods employed are 
totally different. The method for fine 
grinding, now universally employed in 
cement practice and known as open- 
circuit grinding, was in general use in 
metallurgy two decades ago, but it has 
since been displaced by closed-circuit 
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Fig. 


1—Primary grinding installation at a copper concentrator. 





The two open-circuit 


mills in the background have since been equipped with classifiers similar to that shown 
in the foreground | 


grinding. A study of conditions in 
both industries shows a wide variation 
in unit grinding costs. The average 
cement rock, softer and more easily 
ground than is the average porphyry 
copper ore, is being ground in open- 
circuit mills to about 97 per cent minus- 
100 mesh, at a unit power consumption 
of about 16.5 kw.-hr. per ton. Average 
good ore-dressing practice accomplishes 
a 100-mesh grind of porphyry copper 
ore with a unit power consumption of 
about 10 kw.-hr. per ton. The reason 
for this wide spread in unit grinding 
costs is to be found in the limitations 
inherent in open-circuit practice, and 
the advantages equally inherent in 
closed-circuit practice. 

Open-circuit grinding, with the ball- 
mill discharge passing directly to the 
tube mill, which, in one pass, makes a 
finished product, requires that the ma- 
terial to be ground must remain in the 
mill until every particle has been reduced 
to the size specified. The greater portion 
therefore remains in the mill long after 
it has reached the fineness desired; 
and, as a result, it is ground finer than 
necessary, involving a consumption of 


extra power, mill lining, and grinding 























material tends to defeat the purpose of 
grinding, as the superfine material 
surrounds the few remaining coarse 
particles and prevents effective reduc- 
tion by the cascading balls. Although 
careful regulation may limit the maxi- 
mum size of particle in the product, 
the product cannot be held to a mini- 
mum particle size. By the very nature 
of the method of grinding some of the 
overground superfine particles are re- 
duced to nearly colloidal size. 

When grinding in closed circuit, as 
represented by Fig. 5, the mill is fed 
at several times its open-circuit rate, 
the material races through the mill in a 
fraction of the usual time, and the 
classifier feed contains only about 30 
to 40 per cent of finished product. 
It even has some material almost as 
coarse as the new feed. No attempt 
is made to finish the reduction in a 
single pass through the mill, but, rather, 


media which cannot be justified from #@the purpose is to remove the material 





Fig. 3—Secondary 


closed-circuited tube mills receiving feed from primary classifiers 


on gallery at rear 


any commercial standpoint. Further- 
more, the presence of this overground 





Fig. 2—Two-stage closed-circuit grinding at a metallurgical plant, with primary mills 
on gallery at left and secondaries at the lower level 
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from the system just as soon as it 
reaches the required fineness, thus 
allowing the balls to work unhampered 
on the unfinished particles. The fact 
that capacity increases without corre- 
sponding increase in power is attribut- 
able to the more rapid elimination of 
fines, the reduction of uneconomical 
over-grinding, and the increased amount 
of coarse material exposed to the cas- 
cading balls at one time. In practice 
the ratio of circulating load to new 
feed is generally about 2 or 3 to 1. 
In some instances the circulating ratio 
has been carried to 19 to 1 advantage- 
ously. Fig. 6 shows the relationship 
between output and circulating load. 
Two processes are in use in the 
manufacture of portland cement: the 
dry process, in which the raw materials 
are ground dry before calcination, and 
the wet process, in which the raw ma- 
terials are ground wet as a slurry con- 
taining 30 to 40 per cent water. The 
dry process requires less fuel for drying 
and calcination of the slurry, but 
apparently requires considerably more 
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power for grinding. In recent years, 
the trend has definitely been toward 
the wet process. The wet blending of 
slurries before calcination results in 
more accurate chemical control and a 
more uniform finished cement. 

In cement making, lime and other 
basic oxides combine with silica and 
other acidic oxides to produce definite 
compounds. The extent to which this 
combination progresses in the clinkering 
zone of the kiln may be measured by 
the amount of free calcium oxide to be 
found after clinker formation. Free 
calcium oxide gives unsound cement. 
High early-strength cements, displaying 
in two to three days the strength of 
ordinary cements after 28 days of set- 
ting, require the maximum possible 
amount of tricalcium silicate and the 
greatest possible reduction of free cal- 
cium oxide. 

Certain physical, thermal, and chem- 
ical conditions are essential for correct 
burning, especially in the making of 
high early-strength cement—(1)_fine- 
ness; (2) temperature; (3) time of 
contact in zone of maximum tempera- 
ture; (4) chemical compositon; (5) 
physical structure. Closed-circuit 
grinding was regarded as a possible 
method of improving cement-making 
practice, considering fineness as an 
essential requirement. From data on 
its use in ore dressing, it was expected 
to prove helpful in the cement industry 
because of (1) definite control of fine- 
ness; (2) better mixing of the raw 
materials before burning; and (3) 
better grinding economy effected by re- 
duced power consumptions and smaller 
mills. 

Researches in the cement industry 
disclosed that the finer the grinding the 
more complete was the chemical com- 
bination in the kiln and the greater the 
reduction in free calcium oxide, all 
other factors such as temperature and 
time of contact being constant. 

Laboratory investigations, made to 
determine the effect of fine grinding 
on rate of combination, kiln operation, 
and physical character of the cement, 
showed that the production of super- 
fines or “flour” was not so important 
in raw grinding as is usually supposed. 
The small amount of oversize material 
coarser than the critical mesh was 
largely responsible for incomplete com- 
bination, unsoundness due to free cal- 
cium oxide, and the necessity of high 
temperatures to counteract the effect 
of the oversize. The importance of a 
closed-circuit-ground slurry as an aid 
in the manufacture of super-cement was 
obvious. 


Table II—Comparative Results of Open- 
and Closed-Circuit Grinding 


Secondary Stage Only 


Grinding to re Grinding to 95% 


Minus 200 Mes Minus 200 Mes 
Lb. Lb. 
Ground Kw.-Hr. Ground Kw.-Hr.~ 
per"Hr. Bbl. per Hr. Bbl. 
circuit. 660 5: iz 400 9.17 
losed circuit 1,620 1.47 1,050 2.27 
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Encouraged by the results of the 
laboratory studies, tests on a semi- 
commercial scale were made at a large 
wet-process cement plant. The test 
installation consisted of a small ball 
mill, a Dorr classifier, and a Dorr 
thickener, arranged so that measured 


70 flotation 


Fig. 4—Two stages of closed-circuited 
mills with an intermediate open-circuit 
bowl classifier 


amounts of the discharge from the 
coarse-grinding mills could be re- 
ground to the desired finished size in 
the test unit, and dewatered to the 
consistency of slurry. 

Comparisons were made by operating 
the small mill first in open circuit and 
then in closed circuit, grinding the 
slurry to different degrees of fineness, 
and determining the maximum output 
of the mill under each set of conditions. 
Table II shows the extent to which 
closed-circuit operation was found to 





Classifier 





be superior to open-circuit operation in 
point of increased grinding capacity 
and reduced unit power consumption. 

The feed to the experimental plant 
was 10 per cent plus-14 mesh and 
40 per cent minus-200 mesh as de- 
livered by the large primary mills. The 
small mill consumed 3.48 kw., the small 
classifier 0.37 kw. By closing the mill 
circuit and grinding to 90 per cent 
minus-200 mesh, the secondary experi- 
mental mill’s capacity was increased 
145 per cent and the unit power con- 
sumption was reduced 71 per cent. In 
grinding to 95 per cent minus-200 mesh, 
the experimental mill’s capacity increase 
was 162 per cent; and unit power 
reduction, 77 per cent. 

The great difference in size between 
the experimental mill and the mills in 
use at this plant precluded a close 
agreement in open-circuit unit power 
consumptions. Nevertheless, the 5.12 
kw.-hr. per barrel obtained with the 
experimental mill is not far out of line 
with the 4.06 kw.-hr. per barrel esti- 
mated for the fine-grinding mill under 
the same conditions, charging the 
fine mill, containing 75 per cent of the 
total ball load, with 75 per cent of the 
total 373 kw.-hr. required to grind 69 
bbl: of slurry per hour. 

Samples of the cement slurry pre- 
pared in the semi-commercial installa- 
tion were burned under carefully con- 
trolled conditions. The clinker and 
finished cement produced was subjected 
to the usual tests to determine fitness. 
General conclusions indicated that (1) 
Slurry prepared by closed-circuit grind- 
ing is as readily burned as is that pre- 
pared by open-circuit grinding; (2) the 
nearer the reaction approaches com- 
pletion, the greater is the advantage of 
the closed-circuit product; and (3) the 
more difficult are the raw material to 
burn, the greater is the advantage of 
the closed-circuit product. 

Research studies had revealed the 
fact that superfine material does not 
have the beneficial effect on combina- 
tion usually supposed. Coarser than 
critical mesh material—plus 100 and 
150 mesh for instance—is chiefly re- 
sponsible for free lime in the clinker 
and consequent unsound cement. In 
other words, it is desirable to eliminate 
the last remaining oversize particles 
rather than to produce a preponderance 


Fig. 5—Closed-cireuit grinding, width of flow line being proportional to tonnages handled 
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of excessively fine material. Conse- 
quently a slurry almost all of which is 
just fine enough to pass a sieve of the 
critical mesh is superior to one with the 
greater amount much finer than critical 
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Fig. 6—Relation between circulating load 
and work done in a_ cylindrical mill. 
Courtesy Minnesota School of Mines 


size, but with a small amount a great 
deal coarser. On this basis closed- 
circuit grinding is superior to open- 
circuit grinding, even when both are 
producing slurries containing similar 


Table I1I—Distribution of Oversize in Open and Closed Circuit 
(Secondary Stage Only) 


Open-Cireuit Grinding Mill 
Mesh Average Per Cent 


+28 0.1 aes aa 

48 0.3 oi 2.0 
+100 2.5 es cose 
+150 5.6 8 1.6 
+200 10.1 4.0 4.9 
—200 89.9 96.0 95.1 


proportions that will pass a 200-mesh 
sieve. In slurry prepared in a closed- 
circuit mill, the oversize was found to 
be chiefly finer than 150 mesh, with 
only a trace of 100 mesh. The open- 
circuit slurry contained appreciable 
amounts of material of all sizes, with 
even a trace of 28-mesh material. Table 
III shows the distribution of oversize, 
an average from seven open-circuit mill 
samples, and the distribution of over- 
size in closed-circuit products obtained 
in seven tests producing slurries of 
varied fineness. Particular attention is 
invited to the oversize distributions of 
the open-circuit mill product, compared 
with the closed-circuit product of test 


———————Closed-Circuit Grinding Experimental Mill 
1 2 3 4 5 6 





na 0.2 0.2 “0.2 0.7 
1.4 1.6 3.2 4.2 6.3 
5.6 7.0 8.2 9.11 2.3 
94.4 93.0 1.8 90.9 87.1 


No. 6. Both samples contain substan- 
tially the same amounts of minus-200- 
mesh material, yet the distribution of 
the oversize is widely divergent. 

The initial installation of closed- 
circuit grinding in the cement industry 
should pave the way for a general 
adoption of this system, used widely for 
a decade or more in the metallurgical 
industry. Facts established through 
thousands of successful installations in 
the older industry, and more recently 
by several laboratory tests and tests on a 
semi-commercial scale with cement- 
making materials, indicate manufactur- 
ing savings and improvements in qual- 
ity of product. 





Leveling Milling Equipment 


| Fee heer the edge of the overflow 
launder of a thickener by filling the 
tank to overflowing or by filling the 
launder is unsatisfactory, particularly in 
freezing weather or if it is necessary or 
desirable to cover the thickener before 
the work can be commenced—a con- 
dition that prevailed during the erection 
of ten 24-ft. units; so a different method 
was used that proved satisfactory, writes 
W. A. Stedman, of the Field Engineer- 
ing Division of The Dorr Company. 

The method, used for many years in 
lining long runs of shafting and pipings, , 
is both accurate and rapid. The appa- 
ratus required consists of a hose or rub- 
ber tubing of any convenient diameter 
and a few feet longer than the diameter 
of the thickener. In each end there is 
a piece of glass tubing about 12 in. 
long, and a stop or pinch cock in the 
hose close to each glass tube. The hose 
is first filled with water by using it as 
a siphon until all air has been displaced. 
The cocks are then closed and the hose 
is carried to the work. 

One end is fastened to the side of the 
overflow launder, with the glass tube 
vertical and extending about half its 
length above the fixed edge of the 
launder. The other end of the hose is 
then carried from point to point around 
the thickener. At each point the glass 
tube is held in about the same position 
as the first one. The cocks are then 
opened and enough water is poured into 
one or the other tube to bring the level 
to about the center of each tube. With 
an observer at the fixed end, the free 
end of the tube is raised or lowered until 
the observer reports the meniscus in his 
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tube exactly level with the fixed edge of 
the launder. 

The adjustable edge at the free end 
of the tube can be set at any desired 
elevation above that of water in the 
tube; or the plus or minus elevation of 
the fixed edge can be noted and the 
process repeated at short intervals 
around the tank. By comparing the 
relative elevations, the highest point in 
the fixed edge can be found, the fixed 
end of the tube moved to that spot, and 
the adjustable edge brought up to that 
elevation at all other points without 
having to measure between the water 
level and the edge. The overflow edge 
can be set easily within a limit of 1/100 
in., either way. 


Furnace Safety Valve 
Reduces Hazard 


ee in opening the peep 
holes or man holes during a tempo- 
rary shutdown of the blower, to admit 
air for scavenging purposes and to pre- 
vent carbon monoxide from entering the 
air-distributing chamber and air pipes 
of a cupola, may lead to a serious ex- 
plosion when operation is resumed. To 
avoid such an occurrence, insure safer 
working conditions, and afford protec- 
tion to materials, every cupola furnace 
should be equipped with a safety device. 
A description of an efficient apparatus, 
offering admittance of air without the 
aid of an operator and pressure relief 
in the event of an explosion, follows: 

This device, as will be seen from 
accompanying sketch, is of simple de- 
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sign, consisting of three main parts: 
the cast-iron valve body A with flange 
D; the valve B; and valve Bl. Auto- 
matic admittance of air for scavenging 
the air-distributing chamber and air 
pipes of the cupola is accomplished 
through the valve B, its spring C being 
so calculated that the air pressure is 
sufficiently high to close the valve while 
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Air chamber of cupola 


Safety valve for cupola furnace 


the furnace is in operation and force the 
valve open at a sudden shutdown of the 
blower. The valve B1, situated on the 
upper face of the main valve body 4, 
under normal conditions is constantly 
closed, and will only act as a pressure 
relief in case of an explosion or excess 
pressure caused through slagged tuyéres. 
The latter can be detected by the con- 
stant noise of escaping air, which also 
prevents an overloading of the blower. 
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ECONOMIC ASPECTS OF 
THE COPPER INDUSTRY 


L. C. Graton 


Professor of Mining Geology at Massachusetts Institute of Technology 


OST ANALYSES of the cop- 

per industry are based on 

production as the most funda- 

mental element in the situa- 
tion. Obviously, this is not sound. The 
independent and fundamental element is 
consumption. Consumption dominates, 
production acquiesces; consumption 
leads, production follows. Since the 
drastic change in the complexion of the 
copper industry that started with the 
armistice, the fundamental trouble has 
not been overproduction but under- 
consumption. As an index of this re- 
cent under-consumption, records show 
that in the forty years which ended with 
1918, production set a new all-time 
record in 32 of those years and the 
average annual increase was over 6} 
per cent, whereas since 1918 the aver- 
age annual increase for ten years was 
less than 13 per cent. In all of the 
post-war years, with the possible excep- 
tion of 1929, copper requirements were 
less than might have been conserva- 
tively estimated prior to the war. 

But, one may ask, what difference 
does it make whether the low prices of 
_the recent past were due to overproduc- 
tion or under-consumption? It makes 
a great deal of difference. If a man 
misses his train, and that is the only 
journey he ever expects to take, it 
makes no difference whether the time 
of departure had been advanced or his 
watch was slow. But if he wants to 





catch other trains, it is important to find 
out whether the past trouble was due to 
a changed schedule or a slow watch— 
whether due to the railway or to 
himself. Likewise it is vital that the 
copper-producing industry shall know 
whether the cause of its trouble lies 


Fig. 2— Average net 
copper recovery in 
United States 


Per Cent 


within or outside of itself; whether it 
is Overproduction or under-consumption. 
On the statistics as they stand, under- 
consumption is manifestly to blame, and 
the chief effort to remedy conditions 
must be directed toward consumption 
rather than production. — 

To tamper seriously with the pro- 
ductive machinery of the copper indus- 


Abstract of a paper presented before the Mining and Metallurgical Society of America 
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Fig. 1— Relation of 
United States produc- 
tion to total production 
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try on the ground that it is too high 
would be a grave mistake. The share 
of the United States in the world’s cop- 
per industry is already declining from 
the peak reached in 1909, when the 
United States produced 59.9 per cent of 
the world’s copper. Since then, save 
only for the forced spurt at the time 
of the war, the decline has been dis- 
tinct and steady, as shown in Fig. 1. 
Eleven districts in the United States 
have produced more than half a million 
tons each, ranging from Butte at just 
under five million, to Santa Rita and 
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Ray at just over half a million. Ajo 
will reach the half million mark some 
time during the next decade. Only two 
other districts approach this amount— 
Ducktown, which is just dragging along, 
and Shasta County, which is virtually 
done. Six of the twelve major districts 
seem clearly on the down grade; and 
ten years hence, three or four more 
promise to be, leaving only two or three, 
or at the most four, districts in the 
United States still holding strong. And 
no additional district of the first magni- 
tude is in sight. Some additional cop- 
per will come out through the gradual 
utilization of lower-grade ores, but Fig. 
2 indicates that this tendency has re- 
cently been of decreasing importance 
and the limit would appear nearly 
reached unless prices shall rise faster 
than hitherto. 

The chance of finding any new great 
regions of copper mineralization is 
steadily declining. The man who bets 
that the world will ever see the dis- 
covery of another region equal to. that 
of the Rhodesian-Congo copper dis- 
tricts is entitled to high odds. That 
the estimated output of Northern 
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Fig. 3—Actual and expected world 


Rhodesia ten years hence, plus other 
known sources, may be insufficient to 
meet the world’s needs is indicated by 
the fact that if present world consump- 
tion increases only 4 per cent a year, 
the 1940 requirement will be 3,150,000 
tons. If Rhodesia then produces 500,000 
tons a year, as now estimated, and not 
a single present producer declines a 
pound from his present level, the needs 
of the world will still be 550,000 tons 
short. Fig. 3 shows graphically the 
ccurse of world consumption. 

Fig. 5 shows that United States con- 
sumption has been sufficiently great to 
counterbalance the deficiency in Europe. 
With an improving foreign demand, it 
is to be expected that the average annual 
increase in the world consumption of 
copper will exceed rather than fall be- 
low 4 per cent. Evidently, Europe 
must be blamed for the under-consump- 
tion of copper. Hew long it will be 
before she has fully resumed her normal 
scale of copper consumption is not yet 
evident, but present indications are 
promising. Electrical requirements now 
take about 70 per cent of the total cop- 
per produced and the use of copper is 
gravitating more and more to that in- 
dustry, the industry to which it is most 
indispensable. Electrical expansion is 
bound to attain wholly new heights in 
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Fig. 5—Electrical energy distributed in United States 
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the near future in two lines especially: 
electrification of railways, and indus- 
trial heating. Fig. 5 shows how copper 
consumpticn and the distribution oi 
electrical energy are related. 

An important point in the stimula- 
tion of consumption is in seeing to it 
that the copper products reaching the 
ultimate user are priced at attractive 
levels. Here is one of the strongest 
economic arguments in favor of the 
vertical integration of the copper indus- 
try. Variation of the price of crude 
copper, however, probably has little 
effect on consumption so long as the 
price occupies what may be termed the 
middle price range. At extreme low 
levels, production would be restricted 
by the bedrock cost of large marginal 
producers; at extreme high levels, con- 
sumption would be similarly curtailed, 
but instances are very few indeed in 
which the extremes of high prices are 
sufficiently great to cause this correc- 
tive device to switch automatically into 
operation. No threats of substitution of 
other metals for copper have yet 
amounted to anything, and the prob- 
ability that they will, except should 
copper go to extreme prices, is remote. 
Nor does the matter of more econom- 
ical use of high-priced copper seem 
likely to be of importance. 
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Fig. 4—Expected and actual consumption in the United States 
and the rest of world 


The records show that more copper 
is sold at high prices than at low 
prices. For the 35 years from 1895 to 
1929, high price apparently restrained 
consumption during three years, and 
low price apparently stimulated con- 
sumption during five years; and during 
27 years consumption and price moved 
together. Consumption leads and de- 
termines price rather than the reverse. 
This is, in fact, the great economic bal- 
ance that works day in, day out; 
whereas the principle that high price 
restrains and low price stimulates con- 
sumption is a sort of bottom-up mechan- 
ism which occasionally comes into play 
for the correction of abnormal extremes. 

High copper prices go hand in hand 
with prosperity and high prices for 
other possible substitutes. Also, the 
major outlet for copper is in projects 
that are undertaken on the largest scale 
when the world has money and is 
optimistic. Hence, copper is a sensitive 
barometer for forecasting changes in 
business and finance. When the world 
wants copper, the world buys it at the 
going price. When the world does not 
want copper, it will not buy it even at 
bedrock prices. 

No one can expect to predict future 
prices without a good idea of what the 
normal price should be at the time of 
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Fig. 6—Graphic basis of copper price prediction 
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the prediction. The producers evidently 
feel that 18c. is somewhere near a fair 
and normal price. On the other hand, 
analysis of financial results of certain 
companies has led to different conclu- 
sions. Mr. J. R. Finlay defends a price 
of less than 15c. on several grounds. 
ft may be true, as Mr. Finlay says, that 
a price of less than 15c. will yield what 
he regards as an ample profit to two- 
thirds of the copper production, but 
this is far from proving that 15c. is the 
natural price that will be established by 
the free play of supply and demand for 
three-thirds of the industry. 

My own computation of where the 
economically sound price of copper 
ought to be at any given time is shown 
graphically in Fig. 6. From specific 
prophecy of future price, especially for 
any near-by period, one may politely 
ask to be excused, but the use of such 
a chart as this as a check in price pre- 
diction I have found helpful, and up to 
this time, at least, pretty significant. 

That stabilization at a natural and fair 
price should be desirable is realized by 
only a few within the industry. In my 
opinion the result of an elastic stabiliza- 
tion of price near the middle of the 
price range normal for the time would 
be highly beneficial to all. In times of 
peak demand prices would not be exor- 
bitant, nor would producers operate at 
a loss during the inevitable slack 
periods. Ample productive capacity 
should be available for peak demand, to 
be employed only as needed when de- 
mand moderates. Lower production 
will obviously raise unit costs, but the 
advantages gained by such regulation 
of output become credits against costs 
when production shall again expand. 

Over-promotion of new copper prop- 
erties is an evil that may bear atten- 
tion, as tending to upset the economic 
balance of the copper industry, though 
I do not share the conviction that too 
much copper is now being developed. 

In 1929, the United States probably 
came near to becoming a consumer of 
imported copper instead of having an 
exportable surplus as heretofore. She 
will become a consuming importer this 
year (unless trends change), and ap- 
pears destined to remain so hereafter. 
We thus come face to face with the 
possibility of tariff agitation for cop- 
per. A tariff, however, beyond any 
doubt, would be a devastating thing in 
the long run for the copper industry 
of the world and for American-owned 
copper production in particular. 

‘I am one of those who believe in the 
accelerating progress of civilization, and 
I believe that copper is destined to be 
an inherent and worthy part of it so 
long as copper resources last. Definite 
prediction is always difficult and dan- 
gerous; but -there can be no safer 
prophecy than that the world’s copper 
resources cannot everlastingly keep pace 
with the world’s voracious demands. 
The only question about the advent of a 
wholly new level of copper prices can be 
compressed into a single word : “When ?” 
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New Plant Exemplifies Trend 


in Iron-Ore Washing 


N THE DESIGN of the new plant 

erected by the Holman-Cliffs Iron 

Mining Company, at Taconite, 

Minn., the trend in iron-ore crush- 
ing and washing practice is well exem- 
plified. All the latest improvements, 
both in equipment and methods, have 
been utilized, and an increased efficiency 
in operation, as well as a cleaner prod- 
uct, is expected of the plant. 

Crude ore is discharged from 30-cu. 
yd. air-dump cars into.a large rein- 
forced-concrete receiving bin that will 
hold the ore transported by two trains 
of five cars each. The bottom of this 


whose sections. have #-in. openings. 
Water is added at the screen, and the 
sand and fine ore are carried to three 
25-ft. log washers. The oversize is dis- 
charged either direct to the concentrate 
bin if it does not require secondary 
crushing or to two 36-in. picking belt 
conveyors 20 ft. long that discharge into 
two 4-ft. Symons crushers driven by 
100-hp. motors. From the crushers the 
ore drops into 25-ft. log washers, 
directly under the crushers, and from 
the washers is discharged into the con- 
centrate bin. The overflow is piped to 
two Dorr bow] classifiers, 17 ft. in diam- 





New washing plant of the Holman-Cliffs Iron Mining Company, 
at Taconite, Minn. 


bin is an 8-ft. pan conveyor driven by 
a 40-hp. General Electric motor. The 
conveyor, which is 60 ft. long and has 
a variable speed ranging from 2 to 16 
ft. per minute, carries the ore up a 20 
deg. incline and delivers it to a grizzly 
bar screen with 4-in. openings. Under- 
size from the grizzly passes onto a 36- 
in. belt conveyor which travels at the 
rate of 350 ft. per minute, and delivers 
the crude ore into the mill. Oversize 
from the grizzly falls onto a pan con- 
veyor 5-ft. wide and 20-ft. long that 
moves at a speed of 40 ft. per minute. 
The plant is designed to handle ore 
of a size that will pass through a 4-yd. 
dipper. 

As the oversize is carried along, 
the rock is removed by air-operated rock 
pickers and dropped into four rock bins, 
two of which are placed on each side of 
the conveyor. At the discharge end, a 40 
by 42-in. Superior jaw crusher receives 
the ore and reduces it to 4-in. or smaller. 
The ore then drops onto the 36-in. belt 
conveyor carrying the fines, which runs 
through an opening in the crusher foun- 
dation. 

The 36-in. belt conveyor, which is 
inclined at 20 deg. and 200 ft. long, 
discharges the ore into a revolving 
screen, 6 ft. in diameter and 12 ft. long, 


eter, which complete the washing and 
also discharge into the concentrate bins 
situated directly over the railroad 
tracks. 

One change made in this mill and not 
found in other washing plants on the 
Mesabi range is the equipping of the 
25-ft. log washers with 40-hp. variable- 
speed d.c. motors that can vary the log 
speed from 12 to 24 r.p.m. With this 
change, a greater capacity and a cleaner 
product are expected. 

All electric equipment in the mill was 
furnished by the General Electric Com- 
pany. Belt conveyor equipment was 
purchased from the Robins Conveyor 
Company. The 8-ft. and 5-ft. pan con- 
veyors and 25-ft. log washers were 
built by the Lake Shore Engine Works, 
of Marquette, Mich., and the 42 by 
40-in. jaw crusher, revolving screen 
and two 2,000-g.p.m. 200-ft. head 
pumps were built by the AHis-Chalmers 
Company. 

All electric power is supplied by 
the Minnesota Power & Light Company. 
Both the crushing and screening and 
the washing plant buildings are of 
steel construction and were designed 
and erected by the engineering and con- 
struction forces of Worden Allen Com- 
pany, of Milwaukee, Wis. 


A McGraw-Hill Publication: Engineering and Mining Journal — Vol.129, No.4 








Phosphate Mining and Milling 
at Conda, Idaho 





Anaconda’s plant for milling phosphate rock, Conda., Idaho 


BOUT nine miles north of Soda 
Springs, Idaho, are situated the 
phosphate mines and mill of the 
Anaconda Copper Mining Com- 

pany. A branch railroad connects the 
mine and the town of Conda with the 
Oregon Short Line of the Union 
Pacific Railroad at a point just east 
of Soda Springs. 

The phosphate bed, which rests on 
Wells limestone beneath a series of 
low-grade phosphatic shales, is 6 to 
9 ft. thick, and is exposed in an eroded 
anticline, a hill several hundred feet 
higher than the surrounding country. 
This bed is tilted at angles of 50 to 
90 deg. from the horizontal, and its 
outcrop can be followed for several 
miles. 

The mines have been opened by 
driving two adits, 9x10 ft. in cross- 
section inside the timbers, No. 1 en- 
tering the hill at the base of the mill 
site, and No. 2 about half a mile west 
of No. 1. Very faulty ground being 
encountered in No. 2, development 
work in that adit was suspended and, 
instead, a crosscut was started from 
No. 1 in a northeasterly direction to 
open up a known phosphate deposit east 
of the anticline. Adit and main drifts 
are strongly timbered with 12- and 14-in. 


round native fir timber, which is 


covered with 3- or 4-in. lagging. Steel 
sets, as shown in one of the accom- 
panying illustrations, are being used 
in the crosscut where soft, water-bear- 
ing ground was met. Success has 
been obtained with guniting in various 
sections of the adit. 

For the main underground and sur- 
face tracks, 60-Ib. steel rails on 36-in. 
gage, laid on 6x8-in. ties, and standard 
railroad turnouts and switches are 


J. B. Huttl 


used. All drifts and the main adit 
are electrically lighted. 

Main haulage is performed with two 
20-ton General Electric locomotives and 
one 4-ton Westinghouse storage-battery 
locomotive; also side-dumping ore cars 
of 2- and 10-ton capacity, and flat cars 
for timber haulage. On the sublevels 
a small Mancha “Electric Mule” is 
being used. 

All mucking on the sills of the main 
drifts is done mechanically, one Nord- 
berg-Butler shovel and two Armstrong 
Shuveloaders being used for this 
work. An electric hoist supplies -the 
upper levels, through an inclined raise, 
with timber, powder, and other ma- 
terials. 

A difference in elevation of 500 ft. 
from the main tunnel level to upcast- 
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The 3,000-ton bin for storing treated 
phosphate rock at Conda mill 
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raise outlets makes ventilation at this 
mine a simple problem. A series of 
Sirocco fans supply air to the advance 
headings and to some of the raises. 
Compressed air for drills and power 
shovels is supplied by an Ingersoll- 
Rand. Imperial Type-10 compressor 
of 1,000 cu.ft. capacity, through a 
4-in. main air line. 

At present about 5,000 tons of 
phosphate rock, averaging 32 per cent 
P,O, are being mined per month, by 
a 40-deg. incline topslicing method 
developed at this property. This meth- 
od is described as follows: 

Three-compartment raises 100 ft. 
apart are run from the main haulage 
level to the top of the orebody. 
Sublevels are driven from the raises 
at 150-ft. intervals. A slice drift is 
then driven on a 40-deg. angle, the 
roof being supported by stulls and 
posts, and a 2-in. floor is laid on floor 
sills 5 ft. 5 in. apart. 

Because ,of the incline, the rock 
broken_in the heading drops by gravity 
into ore chutes, from which it is 
loaded into two-ton side-dump mine 
cars and hauled to transfer chutes 
leading to the main haulageway. After 
completion of this drift the roof is 
brought down by blasting out the 
supporting timbers. This procedure is 
then repeated for the lower slices until 
the block of rock has been worked out. 
Ingersoll-Rand and Gardner-Denver 
stopers, auger drill steel, and low- 
grade (20 per cent) dynamite are 
employed for this work, the phosphate 
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rock being very soft and _ friable. 
Ingersoll-Rand mounted Jackhamers, 
I.-R. N-72, and Waugh M-7 drills are 
used for driving the drifts and cross- 
cuts. 

The fact that every ton of rock 
mined yields 0.94 ton of dry rock 
serves to compensate for the higher 
cost of underground mining as com- 
pared with that of open- 
cut or slushing methods 





Meee \ \ 
as practiced in the South- ome win NS 
ern states, where 10 to ye 
15 tons of rock are PN 
required to obtain one Mat; 


dry ton. 

From the mine _ the 
rock is hauled over 
trestles 50 ft. high and 
dumped into a steel-lined 
mill feed bin for crush- 
ing and drying. After 
passing through the bin 
gates, which are oper- 
ated by compressed air, 





Phosphate plant and town of Conda, fiear by 


tioned, the mill also contains a Ray- 
mond Brothers impact pulverizer in 
which a part of the rock may be re- 
treated. 

Shops for repair and maintenance 
work, a large laboratory, a locomotive- 
charging shed, a warehouse, a power 
house, and a modern outdoor trans- 
former station are situated at the adit 
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Sub haulage level to transfer chutes 





the rock is conveyed by 
shaking feeders to a 
large grizzly, the over- 
size of which is crushed in a 12-in. Tray- 
lor Bulldog gyratory. Grizzly undersize 
and crusher product are then raised in a 
large bucket elevator and passed over 
a Mitchell vibrating screen. A _ pair 
of 22x54-in. Anaconda rolls crush the 
screen oversize, which is then re- 
elevated to the screen. The screen 
undersize, which is less than 3 in. in 
size, dumps directly into an interme- 
diate 50-ton bin, from which the rock 
is evenly fed by an apron conveyor 
to a 7x45-ft. coal-fired Ruggles-Cole 
rotating dryer. A shaking discharge 
feeder then conveys the rock to a 
bucket elevator, and after passing 
through a Vezin sampler it is evenly 
distributed into the pockets of the two 
railroad storage bins by a system of 
belt conveyors and trippers. Mill and 
bins are wooden frame _ structures, 
covered with gunite. 

Open cars are loaded from the larger 
bin, which has a storage capacity of 
3,000 tons. The smaller bin, which is 
of 1,000 tons’ capacity, is arranged to 
load box cars, using an electric-driven 


Ottumwa box-car loader for this 
operation. 

Apart from the equipment men- 
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Diagram of 10-deg. inclined top-slicing 


method. Conda, Idaho 


elevation, or 50 ft. above the mill 
floor, grouped around the main portal. 
All buildings, with the exception of 
the power house, which is a steel-and- 
gunite structure, are of wood-frame 
construction with gunite walls, and can 
be reached or entered by the mine 
tracks. 

Machine-shop equipment consists of 
a lathe, a pipe-threading machine, gas 
and electric welding machines, and a 
drill press. Two forge fires, an In- 
gersoll-Rand No. 5 drill sharpener,. a 
coke-fired forge, a grinder, and the 
oil and water tanks for reconditioning 
and tempering the bits and shanks of 
the auger drills used in the mine, com- 
prise the blacksmith shop. The car- 
penter shop is equipped with modern 
woodworking machinery and a timber- 
treating tank. A new plant, now under 
construction, where the mine timber 
will receive hot arsenic treatment, will, 
when completed, make the  timber- 
treating tank obsolete. The power 
house contains a 1,000-cu.ft. Ingersoll- 
Rand Imperial Type-10  short-belt- 
driven compressor, a 200-hp. General 
Electric induction motor, and. a 75-hp. 
generator set, which supplies the cur- 


rent for charging the locomotive stor- 
age batteries. 

Electric power is obtained from the 
Utah Power & Light Company, which 
has a 22,000-volt branch transmission 
line to Conda. Various substations anc 
transformers further reduce the volt- 
age from 22,000 to 2,200-440-220-110 
volts. 

Water for the town and plant is 
obtained from a 100,000-gal. storage 
tank fed by gravity from springs and 
distributed at high pressure through 
steel pipes. 

Houses of gunited construction con- 
taining hydrants, hose, nozzles, and 
tools for fire protection are placed at 
intervals along the entire series of 
water lines. 

An efficient standard railroad track 
system and large, accurate track 
scales facilitate the loading and weigh- 
ing of the phosphate rock for shipment 
to the phosphate plant at Anaconda, 300 
miles distant from Conda, for final 
treatment. 

Grateful acknowledgment is made to 
E. M. Norris, superintendent of the 
phosphate mines at Conda, Idaho, who 
turnished the data in the foregoing, 
and to William B. Daly, manager of 
mines, Anaconda Copper Mining Com- 
pany, for permission to publish this 
account of the operations and equipment 
at Conda. 





Steel sets are used in the crosscut between 
No. 1 and No. 2 adits where soft water- 
bearing ground was met 
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Sintering Machine Ignition Stoves 


To the Editor of “E.&M.J.”: 


Engineering and Mining Journal of 
Jan. 23 contained the description of the 
sintering machine igniter designed by 
A. F. Beasley, superintendent of the 
Bunker Hill Smelter. This article is 
of particular interest to us because the 
design of ignition stove referred to as 
the Salida type has been in use at the 
Midvale plant. of United States Smelt- 
ing, Refining & Mining for the last four 
years. Though in general principle 
this stove resembles the Salida type, 
the particular design which has been 
adopted by several Western smelters 
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was made at the Midvale plant and first 
put into service there in October, 1925. 

The Midvale design was patterned 
after the Australian design from draw- 
ings furnished by Mr. Somerset. It 
follows the Australian much more 
closely than the Salida design. A de- 
scription of the Midvale installation was 
written by Robert Wallace, superin- 
tendent, and published in Engineering 
and Mining Journal of Sept. 11, 1926. 

Mr. Beasley, with his design, un- 
doubtedly obtains a more gradual igni- 
tion, which is especially important to 
him because of his high lead charge. 
The sloping flue of his furnace, com- 
bined with the tilted dead plate, brings 
about this result. By tilting the dead 
plate he has brought the initial effect 


D&L.SINTERING MACHINES 
Distribution of Draft under 
ignition Stoves 
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of the windbox draft back to a point 
40 in. from the edge of the windbox. 
Judging by the sectional view accom- 
panying the article, he has a standard 
24-in. dead plate on his machine, but 
the graph indicates only about 13 in. 
of dead plate. The graph also shows 
that initial ignition takes place at a 
point about 26 in. from the windbox. 
Comparing this with the sectional view, 
the flame would have to work back to 
a point approximately under the edge 
of the grate of the igniter. Assuming 
that he has the usual clearance of about 
one inch between the top of the charge 
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on the pallets and the bottom of the 
igniter, how the flame can reach so far 
back is not clear to us. The article 
does not state how much windbox draft 
is carried. Of course, the greater -the 
draft, the farther away from the wind- 
box it will be felt. We presume that 
Mr. Beasley measures the draft below 
rather than on the surface of the charge. 

Tilting of the dead plate might cause 
considerable air leakage into the wind- 
box and result not only in increasing 
the load on the fan, but in decreasing 
the draft in the windbox, through the 
charge itself. This increase in volume 
may not be as noticeable in a machine 
equipped with rolling pallets as in one 
with sliding pallets. The latter type, 
although it is the older, is still pre- 
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ferred at Midvale and some of the other 
plants, because it allows much less air 
infiltration along the track. The vol- 
ume of gas (and air) handled by the 
fan of a standard size machine with 
sliding pallets can be kept at from 
8,000 to 10,000 cu.ft. per minute, but 
with rollong pallets (other conditions 
being equal) 
runs as high as 25,000 cu.ft. 

Several months ago we took a hint 
from the Burma Corporation and re- 
versed the setting of some of our igni- 
tion stoves, turning the flue end of the 
stove toward the feed end of the ma- 
chine. This resulted in moving the 
initial point of ignition 18 to 19 in. 
nearer the feeder.. The effect of the 
change of the draft in the vicinity of 
the dead plate is shown in the accom- 
panying graphs, which were made from 
readings taken about one inch below the 
surface of the charge. 

By thus starting ignition nearer the 
feeder we can speed up the machine 
8 or 10 per cent, increasing its capacity 
accordingly. F. M. WIcHMAN. 
Midvale, Utah. 


® 
Preliminary Impoverishment 


To the Editor of “E.&M.J.”: 


After consideration of Mr. E. M. 
Hamilton’s criticism of my letter of 
Dec. 14, I still believe it far-fetched to 
insist in designating as a “plant” the 
meager equipment necessary to cyanide 
from one to three tons of roasted flota- 
tion concentrate per day. Inasmuch as 
the reduction plant under discussion will 
be run by “one white mechanic married 
to a good Latin-American woman,” one 
sees but small possibility for refinements 
in design and little attention paid to 
metallurgical analyses and operating 
efficiencies. 

I am grateful to Mr. Hamilton for 
calling to my attention the fact that in 
my attempted definition I used “im- 
poverishment” when at that time I was 
much engrossed with “preliminary im- 
poverishment.” This discussion has 
dealt with “preliminary impoverish- 
ment,” and one will be deserving of 
excuse for carelessly dropping the de- 
scriptive adjective. The Editor had done 
so when he propounded the question, 
“What constitutes impoverishment?” I 
admit that this is a case for exact 
phraseology. Therefore let my words 
be an attempted definition of “What con- 
stitutes preliminary impoverishment.” 
El Paso, Tex. E. G. Howe. 
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Filing Systems 
for Technical Articles 


To the Editor of “E.&M.J.”: 

A recent letter from George Packard 
explained his system for indexing and 
filing articles from E.6M.J: My own 
plan, which has now been followed 
tor 25 years, may be worth recording. 
It is a growth from experience rather 
than a deliberately thought-out plan. 

I early realized that a large number 
of articles were worth keeping, and in 
fact had been saving many such articles 
for years before beginning my filing 
system. These articles, at first, I placed 
in alphabetical indices. I found, how- 
ever, that, when needed at all, they were 
needed in a hurry. Either I would be 
leaving for some remote district, and 
wanted to take with me necessary in- 
formation about it; or else I required 
it in course of consultation, or when 
some operating problem needed solu- 
tion. But I realized that, at the time 
when I needed information, I had none 
to spare for looking it up. To have it 
available when wanted, it was essential 
that the work of indexing and as- 
sembling should have been done pre- 
viously, in periods of leisure. 

I also realized. that the A.I.M.E. 
and Inst. M. & M. pamphlet editions 
of papers, and articles from the 
Mining Magazine (London) and Min- 
ing and Scientific Press, and other 
technical publications, were often as 
useful as articles from E.G@M.J., and 
equally deserving of preservation. The 
system. therefore had to include them. 

The plan which finally evolved itself 
was to inclose everything in manila 
envelopes, 10 x 7 in., like the envelopes 
used for mailing A.I.M.E. pamphlets. 
Articles from the E.&M.J. and other 
publications are folded once, and pam- 
phliets are left unfolded. The entire 
field of mining, engineering, geology, 
and economics is divided into subjects 
and districts, on a plan which has de- 
veloped from use. On the envelope 
is a list of the articles inclosed, with 
authors and dates, either typed or 
written. (My friends may smile; but 
I can write clearly and neatly when I 
choose.) The envelopes are grouped, 
each group being placed in a “pam- 
phlet box” of suitable size. The 
pamphlet boxes are also grouped, each 
group on a separate shelf. 

The following example will illustrate 
thé envelope headings: 


MINING DISTRICTS. 
U.S.A. WEST OF ROCKY MTS. 
NEVADA. 


Spurr: Southern Klondike Dist., 


Esmeralda Co. (1906) 
Miller: DeLamar mines, 


Lincoln Co. (1908) 


There are now, it happens, two stich’ 
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envelopes for Nevada; but as yet a 
single box holds all of U.S.A. west of 
Rocky Mountains. Soon this will have 
to be split up, the Pacific States, pos- 
sibly, being grouped apart from Idaho 
and Nevada. All the boxes pertaining 
to mining districts are together on the 
same shelf of a revolving bookcase. 

Everything relating to the “common” 
non-ferrous metals—gold, silver, lead, 
zinc, copper—goes into one common 
grouping. Other metals are grouped or 
filed separately, according to the amount 
of material. Here again I can best 
illustrate by an example: 


VARIOUS ORES AND MINERALS. 


Various Ores, Metallic. 
Tin 
Tungsten 
Manganese 
Chromium 
Platinum and allied metals 
Uranium and radium 
Molybdenum 
Vanadium 
Quicksilver 
Iron 
Nickel and cobalt 
Antimony. 


Various Minerals, Non-Metallic 


Petroleum 
Natural gas 


Asphaltum and solid bitumens 
Graphite 

Gems (mining and treatment) 
Nitrates and phosphates 

Mica 

Kaolin 

Asbestos 

Barytes 

Fluorspar 

Arsenic. 


It might be imagined that one would 
need an index to this index; but the 
simplicity of the arrangement, with the 
help afforded by conspicuous labels on 
the backs of the boxes, makes it easy 
to find what one wants. If one wants 
the literature of the last 30 years on 
“Coahuila” or on “Electro-Magnetic 
and Electrostatic Concentration,” all 
that is necessary is to go to the ap- 
propriate pamphlet box and select there- 
from one or more fat manila envelopes, 
and throw it, or them, into your bag. 

Naturally, one’s personal interests 
result in some subjects receiving more 
attention than others. I was amused, 





when ‘writing this letter, to find that 
“Tungsten” contains 99 articles, in ad- 
dition to separate paper-bound books 
like those by Hess, R. D. George, and 
W. R. Jones; whereas, on the other 
hand, “Iron” contains only 18. 

To insure that my lists shall be 
reasonably complete, as an index, and 
include articles and books that I do not 
possess, or which I have, but wish to 
keep together elsewhere on my shelves, 
such as the U. S. Geological Survey 
publications and “Economic Geology,” 
or which are too bulky to inclose in the 
envelopes, I place in the latter the most 
complete review or abstract that I can 
find in E.&M.J. or elsewhere. The 
“Mining Digest” of the Mining Mag- 
azine is a specially valuable source of 
material of this kind. 

The practice which the Bureau of 
Mines has adopted of late, of issuing 
its “Reports of Investigations” letter- 
page size (103x8 in.), which does not 
fold well, is likely to compel me to 
resort to the use of a fiber holder 
in addition to my manila envelopes. 
These folders hold the envelopes quite 
well, but they are not easily lettered on 
the back and do not stand upright on 
my bookshelves. 

GeorceE E. Coiiins. 

Denver, Colo. 


a 
Rope-Tramway Location 


To the Editor of “E.&M.J.”: 


In the issue of Jan. 23 appeared an 
article by Fred. C. Carstarphen, which 
criticizes the old rule that aérial tram- 
ways should be built on straight lines 
and advocates the larger use of horizon- 
tal curves in their construction. 

The use of horizontal curves is not 
new in tramway construction. The 
Hallidie single-rope system, long since 
extinct, and the clip type of double-rope 
tramways, which passed out more re- 
cently, both used horizontal curves and 
even took the buckets around the ter- 
minal sheaves. More recently, Bleichert 
double tramways, with the buckets 
attached to the traction rope by means 
of grips, have been built with horizontal 
curves. 

Although the possibility of building 
wire-rope tramways with horizontal 
curves has been common knowledge to 
tramway engineers for many years, it is 
a practice that is little utilized, for two 
reasons: First, curves complicate the 
operation and make the tramway less 
reliable, and, second, there is seldom any 
saving in the cost of installation or 
operation. 

As to the first objection, a horizontal 
curve in a line makes a place where it 
is easy for the traction rope to get off 
the sheaves or for the bucket to leave 
the track. If either occurs a wreck re- 
sults, and the line is stopped until re- 
pairs are made. If there is no watch- 
man at the curve, some time may elapse 
before the trouble is located. If a 
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watchman is employed, the, saving in 
labor, which the curve was built to 
secure, has been considerably reduced. 
The mechanism required for a horizon- 
tal curve is complicated. Its introduc- 
tion may determine details for the whole 
line and introduce other complications 
elsewhere. 

As to the second objection, the use 
of horizontal curves causes the bucket 
to swing out by centrifugal force when 
traveling around them. If the turn is 
made with a 12-ft. diameter sheave, the 
radius of the curve is about 6 ft. and 
the velocity of the bucket is limited to 
about 300 ft. per minute in order to 
keep down the centrifugal action. This 
is half the speed at which buckets can 
be run on a straight track. Hence the 
tramway built with a horizontal curve 
is only carrying half the material which 
it could have carried if it had been 
built on a straight line; or, to put it 
another way, a straight system for the 
same capacity as the one with a curve 
would need only half as many buckets, 
the track cable and traction rope could 
be smaller, and, in general, the stresses 
in the straight system would be less and 
the construction would be simpler. The 
only saving in operating costs by 
adopting a line with curves is the pos- 
sible saving of a few ordinary workmen, 
and this is often offset by the need of a 
watchman at the curve, an increased in- 
terest and depreciation charge on a more 
expensive installation, and an increased 
repair expense. 

In mining, the product is often car- 
ried from a remote point in the moun- 
tains to a mill or shipping point at a 
lower elevation. All the mine supplies 
are generally hauled back in the empty 
buckets; and, by special arrangements, 
lumber, rails, bales of hay, and such 
bulky materials are often handled. This 
transportation of back freight costs 
nothing ; or, if a hauling charge is made, 
it reduces the cost of transporting the 
mineral product. The hauling of back 
freight is often an important item in the 
life of an isolated mining camp, espe- 
cially when snowed in—when dependent 
on “the tram” for supplies and for com- 
munication with the outside world. 
With curved stations, the back freight 
is limited to what will go inside the 
empty buckets. 

A tramway engineer, although know- 
ing the possibility of using horizontal 
curves, is not keen to adopt them unless 


there is some outstanding condition 
which requires their use. In most 
cases there are practical ways of 


avoiding them. 

If possible to run a straight line, it is 
generally good business to do so. Where 
the country is moderately hilly, it is 
doubtful if a tramway can compete with 
surface means of transportation, but in 
rough country a mile of aérial tramway 
will often do the work that would call 
for several miles of surface lines and 
will perform the transportation more 
cheaply. It sometimes seems as if the 


use of .a tramway was more warranted 
the rougher the country. A high ridge, 
however, in the profile of a wire-rope 
tramway, will often increase the stresses 
an necessitate larger track cables and 
traction rope and heavier rolling stock 
and terminal machinery than would be 
needed if the ridge could be avoided. 

The so-called long tramways are 
usually a series of short ones, each a 
few miles long, arranged tandem, so that 
buckets from one division are switched 
to the next division at their junction 
points. 

If a tramway engineer has the 
problem of transporting ore or other 
material from one point to another, he 
will generally choose a straight line for 
the tramway if the distance between 
the terminals does not exceed about 
three miles and the profile is such that 
stresses are not excessive. 

There are so many if’s connected with 
the tramway game that it is hard to 
state good practice in general terms, 
and the if’s make tramway designing 
very complicated. The machine may be 
miles long, and the designer must fore- 
see what will happen under the various 
conditions of under-loading, irregular 
loading, and overloading, which are 
normal irregularities on tramways. 

If the proposed tramway is long, it 
must be cut up into short lengths of a 
few miles each, so that the endless trac- 
tion rope will not be too long to be 
readily controlled, and for any of many 
other reasons. Also, if the profile is 
severe, having a high ridge at some 
point, it is often necessary to cut the 
line and operate it in two divisions. 
Where the use of divisions is necessary 
it makes no difference, in the original 
cost or in the operation, whether the line 
is straight through the junction or 
whether the divisions make an angle 
with each other. The tramway engineer 
can thus take advantage of a junction 
to make a horizontal angle in his line 
without complicating the construction. 
The remaining cases—where a horizon- 
tal bend is desirable and the use of a 
junction is undesirable—are, as a matter 
of fact, rare. 

On an ordinary line the labor required 
at a junction, and chargeable to the 
junction feature, is usually two laborers. 
The buckets detach from the traction 
rope automatically on entering the 
junction station and travel by momen- 
tum and gravity, on properly designed 
systems, to the attaching point, where 
the workman enters the traction rope 
into the grip and sees that the latter is 
properly closed. This requires two men, 
one man on duty at the attaching point 
on each side. 

I appreciate that there are uses for 
horizontal curves on wire-rope tram- 
ways where the buckets are not de- 
tached, but I wish to point out that they 
are not so novel nor so desirable as the 
article referred to seemed to indicate. 

Epwarp B. DurHAM. 


Niagara Falls, N. Y. 
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Opportunities in Idaho 
Prospects 


+ 


To the Editor of “E.&M.J.”: 


Far away from your editorial rooms, 
in the inland empire of Idaho, are about 
600 idle mines, so it is reported. But 
these idle mines are simply prospects 
with 10-ft. holes, with the owners safely 
in winter quarters waiting for the man 
with money to come along and offer 
them thousands for a 49 per cent interest 
in what may never require more than 
two more 10-ft. holes. Capital has been 
scared away by unfortunate experiences 
and by the cupidity of prospectors. 

But when prospectors learn to give 
those with money a fair deal, and when 
those with capital learn of the pos- 
sibilities for developing prospects in the 
state, a different story will be told. 
Many attractive prospects will then be 
on the way to becoming mines. Ample 
water and timber are available, and sur- 
face work can be carried on ten months 
in the year. Good roads have been built 
throughout the state, so that only a short 
private road is necessary to get the con- 
centrates out from even a remote mill. 

Our enterprising legislature has given 
us laws to keep Idaho mining out of the 
hands of crooks and has appropriated 
money for hiring a man to keep his 
eagle eyes on mining. The faker is 
decamping for other fields. What an 
opportunity for some of the rich men of 
the East to send their young sons out 
to do the red-blooded work of develop- 
ing some of Idaho’s hidden mines. They 
can call upon the state mine inspector 
at Boise and get started right. He can 
recommend a dozen mine engineers in 
whose hands the inexperienced young 
fellows would be entirely safe. Go at 
the business from the standpoint of 
safety first. B. W. Rice. 
Caldwell, Idaho. 

a 


Research on Silver 


To the Editor of “E.&M.J.”: 


The statement in your interesting and 
valuable editorial on Jan. 23, on stimu- 
lating the demand for silver—‘“The fact 
that a government department obtained 
no favorable result in an attempt to 
evolve a non-tarnishable silver alloy . . ” 
—is by implication much too broad, ac- 
cording to my recollection. 

The studies made in co-operation by 
the Bureau of Mines and the Bureau 
of Standards showed distinctly that a 
“less tarnishing” silver could be pro- 
duced. They also brought out even in 
the preliminary survey most interesting 
possibilities of finding additional indus- 
trial uses for silver, but the studies did 
not receive the expected support from 
the silver producers and the Budget 
Bureau cut off the appropriation 
allocated to this use. You are entirely 
right that a fertile field lies open here 
for cultivation. H. Foster Bain. 
New York, N. Y. 
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A New Type of Laboratory Furnace 
-~-Other Equipment 


PIECE of equipment that should 
interest engineers and chemists 
employed by mining companies is 
an electrically heated laboratory fur- 
nace, using non-metallic resistors and 
capable of high temperatures, which 
has recently been designed and for 
several months has been in successful 
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Fig. 1—Details of furnace 
construction. See text. 


use in the Research Laboratory of the 
Carborundum Company, Niagara Falls, 
N. Y. The following description is 
given by Charles McMullen, of the 
Laboratory. 

Advantages of the new furnace are 
as follows: Capacity for producing a 
temperature of 1,500 deg. C. over a short 
or long firing range; even temperature 
distribution; cleanliness of operation; 
compactness; adaptability to transverse 
and load testing; control of firing at- 
mosphere; and quick replacement of 
heating elements. 

The design is the result of an effort 
to secure a furnace which would meet 
all laboratory requirements. The fur- 
nace has been used for a wide variety 
of purposes, such as firing and glazing 
small ceramic articles, running cone 
fusion tests, making glasses and frits; 
for making coal-ash tests, heat-treating 
metals,. for making transverse and 
crushing tests and for numerous other 
jobs. 

Being electrically operated, the furnace 
is especially suitable for small laborato- 
ries where space is at a premium or which 
lack gas or oil equipment for firing. 
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The slight increase in its cost as com- 
pared with that of an oil- or gas-fired 
furnace is balanced by ease of opera- 
tion, cleanliness, and the fact that flues 
are not needed. The atmosphere can 
be controlled. Slightly reducing condi- 
tions are desirable to lengthen the life 
of the heating elements. When the fur- 
nace is not in use, the two leads may 
be disconnected from the power circuit 
and the equipment rolled into an unused 
space until needed again. 

Superior to oil- or gas-fired units, the 
furnace also has an advantage over the 
ordinary metaliic-resistor type of elec- 


. tric furnace, since temperatures as high 


as 1,500 deg. C. can be reached as 
compared with a maximum of 1,000- 
1,100 deg. C., attained by the latter 
type. The arrangement of the heating 





The new electric 
furnace 


elements, two at the top and two under 
the floor, gives a uniform distribution 
of temperature. The elements are in- 
terchangeable, and, if necessary, they 
may be replaced while the furnace 
is hot. 

Four “Globar” non-metallic heating 
elements (Fig. 1, B), operating on 110 
volts, are used in the furnace, thus 
making it adaptable to most power lines 
without use of special transformers. 
“Infrax” insulating brick (D)_ sup- 
ported by an angle-iron frame are used 
in construction. The frame also serves 
as a support for the terminal spring 
contacts and switchboard. 


Power imput can be varied by chang- 
ing the tap positions on the switchboard. 
With this switching arrangement (Fig. 
3), the heating elements may be used 
in series, series-parallel, and other com- 
binations. | Each combination has its 
particular heating curve and maximum 








Hours 


Fig. 2—Power curves of new furnace 


temperature. With full power a maxi- 
mum temperature of over 1,500 deg. C. 
can be attained and with low power the 
range is up to 500 deg. C. (See curves 
in Fig. 2). For a short burn up to 
1,500 deg. the full power may be used, 
whereas, if a slower rate of heating is 
desired, the furnace can be started on 
low, the taps changed at 500 deg. to 
medium power up to 1,000 deg., and thea 
finally changed to full power. Tem- 
perature readings can be taken by 
using a thermocouple placed in the 
protection tube (7) through the back 
of the furnace. 

The terminal blocks (C) which act 
as guide and support for the heating 
elements, the metallic butt and ter- 
minals, are adjustable as well as the 
angle iron supporting the spring ter- 
minal. With this flexibility either 12 
or 16 in. elements may be used, de- 
pending upon the maximum power 
imput desired. The time-temperature 
curves using the 16-in. elements are 
shown in Fig. 2. 

Equipment for making transverse or 
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Fig. 3—Power input can be varied by 
changing the tap positions on 
the switchboard 


load tegts consists of a counterbalanced 
(W) beam (G) to which is connected 
a plunger (J) made of silicon carbide, 
all parts being removable. The plunger 
acts through a hole in the top of the 
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furnace. The crown of the furnace 
is supported with a fireclay slab (F). 
For transverse tests, the test piece, 
usually 1x1x7 in., is supported be- 
tween two “Refrax” (recrystallized 
silicon carbide) shapes, and for crush- 
ing, a 14x 14x 3-in. piece is the most 
suitable size, resting directly upon the 
Refrax floor (E£) of the furnace. 


Bronze Bearing Improved 


A new self-lubricating bronze bearing, 
which is said to have been improved by 
using a new method of making indenta- 
tions in the metal and by placing them 
on a 30-deg. angle, has been developed 
by Johnson Bronze Company, New 
Castle, Pa. It is intended especially 
for parts subject to intermittent or 
periodical operation. 


Trolley Frog for Heavy Wires 


To meet increased use of 6-0 trolley 
wire by many mining companies, and at 
the same time to meet a new demand 
for a trolley frog which will eliminate 
the necessity of bending the wire when 
frog and cam tips are installed, the Ohio 
Brass Company has developed a new 
type of frog, which is so shaped that the 
large wires lie in grooves without 
bending or preforming. The slight 
curve required in the wire is put in by 
simply tightening the clamping pieces. 





An improved trolley frog 


Moreover, the tips are so formed that 
the current collector rides in and out of 
the frog smoothly without making it 
necessary to peen the lips around the 
wire, thus simplifying installation work. 
The frog may be had with bronze or 
malleable iron bodies, and either in 
right- or left-hand 15-deg. turn-out. 


A Laboratory Gas Generator 


Another device for the laboratory is 
a gas generator designed to supply a 
ready source of hydrogen sulphide, 
carbon dioxide, hydrogen, chlorine, and 
similar gases, and requiring no atten- 
tion other than that of refilling with 
solid material and acid as needed. It 
is made by U. S. Stoneware Company, 
50 Church St., New York, and consists 
of a single rectangular chemical-stone- 
ware body, divided into two compart- 
ments by a vertical partition. One 
compartment is intended to hold acid 
and the other solid sulphide, carbonate, 
or other reacting substance, this being 
supported on a removable perforated 
plate of chemical stoneware. The acid 
enters through holes to react with the 
solid. The gas compartment has a 
cover ground on and made gas-tight by 
applying vaseline or other grease. A 
supply of gas is automatically regulated 





by the pressure, which forces the acid 
out of the reagent compartment when- 
ever the gas is being generated too 
rapidly. When the acid becomes ex- 
hausted, the liquid is drawn off by 
means of a chemical-stoneware faucet. 


New Small Instruments for 
Measuring Currents 


Small voltmeters and milliammeters, 
in 24 and 3-in. cases, for use on both 
a.-c. and d.-c. lines, have been intro- 
duced by General Electric. They have 
molded compound cases and bases, the 
former being threaded to screw on the 
latter. They are of the D’Arsonval type, 
and are equipped with full-wave copper 
oxide rectifiers mounted within the case. 
The rectifiers permit the instruments to 
be used on a.-c. circuits, thus making it 
posible to provide a.-c. instruments in 
low voltage and current rating having 
the high sensitivity, low power con- 
sumption, and damping of the D’Arson- 
val element. The voltmeters are avail- 
able in ratings from 2 to 150 volts, and 
the milliammeters in ratings from 0.5 to 
15 milliamperes. 


Measuring Heat Flow 


Outstanding among measuring in- 
struments recently introduced is one 
which will measure heat flow almost 
as easily as the ammeter will meas- 
ure electric current. This was in- 
troduced by Weston Electrical Cor- 
poration, Newark, N. J., and is said to 
be the result of extensive study made at 
the Forschungsheim fiir Warmeschutz, 
Munich, established by the German gov- 
ernment with industrial co-operation for 
the exclusive study of heat. It was here 
that the inventor, Dr. Ernst Schmidt, 
conceived the idea of measuring heat 
flow, as embodied in the device. 

The instrument consists of a sensitive 
millivoltmeter and three thin rubber 
belts, one of which contains a large 
number of thermocouples which are 
brought out to binding posts at the end 
oi the belt for connection to the meter. 
The other two belts are of plain rubber 
for use in equalizing the heat flow. 
Figs. 1 and 2 indicate the nature and 
mode: of use of these belts. The meter 
indicates directly on a scale, without 
computation, the rate of heat flow 
through a surface in B.t.u.’s used per 
square foot per hour, or other con- 
venient unit (see cuts above). 

The accompanying cuts show how the 
belt is used to measure the rate of loss 
of heat from a steam pipe. A central 
belt m is the measuring conductor, and 
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Fig. 1 (left) and Fig. 2 

(right) showing method 

of using apparatus for 
measuring heat flow 





the belts G equalize the flow of heat in 
the immediate surroundings. The proper 
binding posts of the indicating instru- 
ment are connected to the binding posts 
on the belt m as shown. Where the cir- 
cumference of the pipe is greater than 
the belt length, the three belts may be 
laced independently side by side, by 
means of cords, using the hooks pro- 
vided at the belt ends as shown in Fig. 1. 
Where the circumference is less than the 
belt length, the three belts may be laced 
together as shown in Fig. 2, with the 
measuring belt in the center. The three 
are then wound around the pipe helically 
as shown. It is necessary to have the 
entire lower surface of the belts in 
intimate contact with the surface from 
which the heat flow is to be measured. 
The instrument then indicates directly, 
on the scale corresponding to the range 
selected, the rate of heat flow in B.t.u.’s 
per square foot per hour. 


High-Speed Fan Is Light 


Aluminum is used in making a new 
high-speed portable mine fan introduced 
by the American Blower Corporation, 
Detroit. The fan is said to be easily 
portable and proof against corrosion; 
also efficient and long-lived, owing to a 
design which eliminates balance weights, 
projections, and holes in the fan wheels. 





Portable mine fan 
of aluminum 


New Grate for Grinding 


An accompanying cut shows the 
paddle grate developed by the Hardinge 
Company to increase the efficiency of 
its wet grinding mills, as mentioned 
briefly in a recent issue. The grate is 
in the form of four perforated scoops 
or paddles located in the discharge end. 
As the material discharges, it is swept 
by the paddles. which revolve with the 
mill, traveling faster than the pulp 
flows. The finer material passes through 
the screens and out the mill. Oversize 
rolls into troughs attached to the bottom 
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So-called “paddle” grate for 
wet-grinding mills 


of the paddles and is thrown back into 
the mill for re-grinding. The pulp is 
screened but not impeded. Light ma- 
terials, such as wood chips, pass through 
the grate without clogging. The screen 
is self-cleaning. The grate frame can 
be removed in a few minutes from the 
discharge trunnion. Replacement balls 
can be introduced through the discharge 
end as the grate feeds them back into 
the mill. A low pulp level can be main- 
tained if desired by using large dis- 
charge ports, and a high level by using 
a restricted discharge spout. 


A Giant Turbine Pump 


A turbine pump of huge dimensions 
was recently built by the Pomona Pump 
Company, Pomona, Calif., for a Mex- 
ican company. From top of motor to 
lowest portion of the pump bowls is 864 
ft. A water-lubricated resilient type of 
bearing was used to afford proper lubri- 
cation and prevent such a long drive- 
shaft from whipping. The shaft floats 
within a film of water, and all vibrations 
are cushioned. In this the makers 
deviated from the more common method 
of surrounding the shaft with an oil tube 
or using oil as a lubricant. The braking 
effect of an oil-filled tube, caused by the 
viscosity of the oil, would have meant a 
great loss of power. Twenty-five 
individual pump _ stages were used, 
twelve about 400° ft. underground and 
the rest at the 833-ft. level. 


Conveyor Chain Has Longer Life 


A new type of conveyor or drag chain 
with manganese steel links has been 
designed by the American Manganese 
Steel Company, Chicago Heights, III. 
Design of the pin has been changed 
materially. In place of the usual steel 
pin or rivets running clear through the 
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Manganese steel used in 
these drag chain links 
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body of the link, each link is supplied 
with two hollow manganese-steel bush- 
ing pins, one for each eye, these being 
held in place by the usual steel pin 
passing through them in the link barrel. 
This arrangement enlarges the bearing 
surface and does away with the bowing 
and distorting usual with the regular 
steel pins, and the consequent elongating 
ot the chain pitch and the trouble in- 
volved in removing or replacing the pins 
when worn. Advantages of the design 
are: Pintles do not bend or cut; pintles 
can be reversed to restore pitch; man- 
ganese steel gives longer life; pintles 
and rivets are easily removed and 
replaced. 


Speed Reducer Has Right-Angle Drive 


A line of right-angle-drive speed re- 
ducers has been introduced by the Falk 
Corporation, Milwaukee. It includes 
both horizontal and vertical shafts. A 
feature is a combination of single 
helical and spiral bevel gears. The 
former are said to be easier to assemble 
than herringbone gears and are prac- 
tically as efficient. Where the single 
helical gear is accurately cut, the com- 
bination of it with a high-grade spiral 
bevel gear makes a quiet, cool running 
reducer, with an initial efficiency of well 
over 95 per cent, which is maintained 
throughout the life of the unit. Another 





A right-angle drive 
speed reducer 


feature is that if the gears become worn 
after years of service, the shaft can be 
turned end for end, to permit using the 
opposite and unworn side of the teeth. 
The new line ranges from 7s hp. at 100 
r.p.m., to 560 hp. at 100 r.p.m. Ratios 
are from 1.5:1 to 518:1. A complete 
line of welded-steel motor beds has been 
developed to accommodate all motors 
coming within the capacities of the 
reducers. 


Measures High Steam Pressure 


.To meet the steady increase in steam 
pressures in power plants, ‘a special 
manometer has been designed by the 
Brown Instrument Company, Phila- 
delphia, for pressures not exceeding 
1,500 Ib. per square inch. It utilizes 
the same range of mercury differentials 
as the company’s :standard manometer, 
and the same indicating, recording, and 
integrating meters can be used in 
parallel with it. All stuffing boxes and 
electrical connections in the pressure 
chamber are eliminated. The instru- 
ment is essentially a mercury-filled 
U-tube and is made of forged steel in 





two parts joined by a tongue and 
groove, which permits use of a narrow 
gasket with very high pressures and 
decreases the possibility of the gasket’s 
blowing out, inasmuch as it is held in 
place by the walls of the groove. Bolts 
of ample size join the two parts to give 
a sufficient factor of safety. An equaliz- 
ing valve of the needle type prevents 
leakage between the high- and low- 
pressure sides of the manometer. 


Welded Steel Bases for M. G. Sets 


An accompanying cut shows a motor. 
generator set made by the Reliance 
Electric & Engineering Company, Cleve- 
land, which has a base made from heavy 
steel plate by electric welding. Tops 





This unit has a welded steel base 


and ends of the base are completely in- 
closed, so that no dirt can collect under- 
neath. This construction has been 
adopted in general by the company. 


Dynamic Hoist Brake Controller 
Improved 


A dynamic braking controller for 
crane hoists is now being built by the 
Electric Controller & Manufacturing 
Company, Cleveland. It is of the mag- 
netic contactor type and intended for use 
on crane, ore and coal bridges, and 
bucket hoists. Such controllers, accord- 
ing to the company, have hitherto been 
open to the objection that in lowering 
the release of the solenoid brake was 
sluggish. In contrast, the new brake 
releases instantly so that the operator no 
longer has to hesitate on the first point 
to give it a chance to release before ad- 
vancing the controller. This device is 
known as the Wright dynamic lowering 
circuit controller. 


A New Compressor 


A new model of air-cooled single- 
stage compressor has been introduced by 
Gardner-Denver Company. As shown, 
it consists of a 34x4 duplex compressor 
and a 5-hp. motor mounted on a cast- 
iron base on top of the air receiver. 
It has a displacement of 26 cu.ft. per 
minute at 600 r.p.m. 


A New Line of Excavators 


Early in January, the Harnischfeger 
Corporation, Milwaukee, Wis., an- 
nounced the addition of seven new 
models to its present line of excavators, 
whereby it now has a size for every re- 
quirement from 4 to 34 cu.yd. capacity. 
All are fully convertible except . one. 
The drive is gasoline, Diesel, or electric. 
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R. E. TALLY 


R. E. Tally, general manager of United 
Verde Copper, has been elected presi- 
dent of the company, taking the place 
made vacant by C. W. Clark, who be- 
comes chairman of the board of 
directors. 


S. del Rio recently returned to New 
York City from Colombia. 


Hugh F. Marriott was recently in New 
York on his way to Panama. 


Huntington Adams sails from Eng- 
land for New York on Feb. 25. 


Corey C. Brayton sailed for South 
America from New York on Feb. 13. 


R. L. McCann has been appointed 
assistant superintendent of the New Jer- 
sey Zinc Company’s properties at Frank- 
lin and Ogdensburg, N. J. 


G. M. Colvocoresses, formerly general 
manager of Southwest Metals at Hum- 
boldt, Ariz., has opened an office as con- 
sulting engineer at 1108 Luhrs Tower, 
Phoenix, Ariz. 


T. A. Rickard, of Berkeley, Calif., sails 
from New York on March 1 for London, 
where on March 12 he will present a 
paper On the early use of metals before 
the Institute of Metals. 


Howard Funkey, formerly general 
superintendent for Oglebay, Norton & 
Company, on the Cuyuna range, in 
Minnesota, left recently for Johannes- 
burg, to join the South African staff of 
the Sullivan Machinery Company. 


H. B. McDermott, safety engineer of 
the Utah Copper Company, at Bingham, 
Utah, has been appointed mine rescue 
director of the Coeur d’Alene district 
of Idaho, succeeding the late John M. 
Harrington. 


C. L. Bryden, 90 West St., New York 
City, recently elected president of the 
Old Freibergers in America, requests 
that all former students of Freiberg on 
this side of the Atlantic get in touch 
with: him, as. the lists are now being 
revised. 


R. W. Senger, general superintendent 
of the Garfield plant of American Smelt- 
ing & Refining, sailed from New York 
on Jan. 30 for Peru. He expects to 
spend about a month at the Shorey 
smelter of Northern Peru Mining & 
Smelting, and to return in April. 


An Appreciation 


Gus Frobom, of Swedish birth, for 
seven years mine foreman of New York 


& Honduras Rosaria Mining, at San 


Juancito, Honduras, was shot and killed 
at the mine office at Pefia Blanca by na- 
tives on Jan. 20. At the time of his 
death he was but 35 years of age. Prior 
to his engagement at the Rosario mines, 
he had worked in several mining dis- 
tricts in. theUnited States, and also at 
the San Albino mine in Nicaragua. 

A fine character, straightforward, un- 
selfish, capable, self-educated, Frobom 
was the type of foreman who, by untir- 
ing effort, strength, health, and knowl- 
edge of detail, is always able to fill the 
mill bin. To work with and under him 
was a pleasure, and a host of his friends 
in Honduras, Nicaragua,.and in the 
United States will mourn his passing. 

Joun B. Hutt. 


+, OBITUARY 


Lewis H. Eddy died in Oakland, Calif., 
on Feb. 9. He was born in Madison, 
Ind., in 1851. He was a Western news- 
paper man whose chief interest was in 
mining. 
the staff of E.@M.J. Mr. Eddy was 
retired from actual service in 1918, be- 
cause of an injury sustained while on 
a mining trip, although he continued to 
send copy to E.&M.J. and kept his in- 
terest in the industry. He is survived by 
his widow. 


William Henry Howard, metallurgical 
engineer and consulting metallurgist for 
American Smelting & Refining, died on 
Jan. 26, in Salt Lake City, Utah, after 
a short illness. Mr. Howard was born 
near Montreal, Canada, on Oct. 6, 1861, 
and was a graduate of McGill Uni- 
versity. He had been connected with 
the company for more than 30 years, for 
the last ten as consultant, with head- 
quarters in New York City. He is sur- 
vived by his widow and one sister. 


J. M. Harrington, director of mine 
rescue work for the Coeur d’Alene dis- 
trict of Idaho, died on Jan. 14, in a 
hospital in Wallace, as a result of an 
automobile accident. Mr. Harrington, 
who was 42 years of age, was a graduate 
of the Colorado School of Mines, and 
had been connected with the mines res- 
cue department of the U. S. Bureau of 
Mines, at Berkeley, Calif., until last 
October, when he was appointed to the 
Coeur d’Alene position. 


David Morgan, mining man and for- 
mer member of the Arizona Legislature, 
died on Jan. 11 ina Los Angeles hospital. 
Mr. Morgan came to the- United States 
from Wales as a young man and worked 
in several mining districts, finally settling 
in Arizona. Among the positions he 
held were those of general foreman of 


Congress Gold, superintendent of Im-— 


perial Copper, and superintendent of 
United Verde Extension. At the time 
of his death he was vice-president and 
general manager of Zenda Gold Mining, 
operating in the old Calico district of 
California. Mr. Morgan was 64 years 
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In 1911 he was appointed to: 


of age. He is survived by his widow 
and one daughter. 

George B. Moulton died at his home 
in Baker, Ore., on Jan. 21. Mr. Moulton 
was 92 years of age, and was probably 
the oldest subscriber to E.&M.J., which 
he continued to read until the last few 
days before his death, never losing his 
interest in current developments in min- 
ing and metallurgy. Mr. Moulton was 
born at West Endfield, Me., in Septem- 
ber, 1837. He was a direct descendent 
of Robert Moulton, who came from 
England to Salem, Mass., in 1629, as 
master shipwright in charge of ship- 
building for the colony of Salem. In 
1861 he went to California by way of 
New York City and Panama. He worked 
inthe placer mines at Orleans Flat, 
near Marysville, later joining in the gold 
rush to the Cariboo district of British 
Columbia; and in various other expedi- 
tions of a similar nature throughout the 
West. He prospected and operated 
properties in Oregon, Idaho, Montana, 
Utah, and Nevada. This included ex- 
perience in lead smelting at the Sultana 
plant in Utah, before the introduction 
of water jackets. In 1876 he was cap- 
tain of wagon trains, during the Sioux 
uprising, from Cheyenne to Deadwood. 
Following this experience, he became 
one of the pioneer operators in the 
Black Hills, and later went to Lead- 
ville and.other points as ore buyer for 
the Omaha Smelting & Refining Com- 
pany. During the early ’80’s Mr. Moul- 
ton became identified with lead mining 
and smelting operations on Wood River, 
Idaho, being superintendent and man- 
ager of several properties in the sur- 
rounding district. In later years he 
acquired mining and cattle interests at 
Baker, Ore., where he lived in retirement 
for his remaining years. His death re- 
moves one of the few surviving pio- 
neers of the mining and metallurgicai 
industry of the West. He was of the 
type who pushed forward the frontiers 
of industry in the face of transportation 
difficulties, Indian uprisings, and lack of 
mechanical equipment and_ technical 
skill. Mr. Moulton is survived by his 
widow, a daughter, and two sons, one 
of whom is H. G. Moulton, of New 
York. 


Philip North Moore, former president 
of the A.I.M.E., died on Jan. 19, in St. 
Louis. He was affiliated with several 
state geological departments before he 
went to Leadville, Colo., in 1878. In 
1889 he opened offices as a consultant in 
St. Louis. Mr.-Moore was 81 years old, 
sod. was president of the Institute in 
1917. 





P. N. MOORE 
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A.I.M.E. Attracts Over 1,500 to New York 


for 139th Annual Convention 
Four Days, Feb. 17 to 20, Filled with Wide Variety 


of Technical Sessions and Social Events 


tries last year, or because of the 
; recent curtailment permitting min- 
ing men to get away from their jobs for 
a few days, the 139th annual convention 
of the American Institute of Mining and 
Metallurgical Engineers in New York, 
Feb. 17-20, enjoyed a record attendance. 
At the end of the last day over 1,500 
had registered. Rooms in which many 
of the technical meetings were held were 
crowded to capacity, and the smoker, at 
the Astor, proved much more of a magnet 


HETHER because of the general 
prosperity of the mining indus- 


on Monday night than was expected. Mild - 


and sunny weather added to the enjoy- 
ment of the visitors. 

So many and varied were the technical 
sessions that only a brief résumé of the 
highlights of some of them can here be 
given. The program committee is entitled 
to congratulation for making the best of 
the difficult job of arranging the various 
group activities so that a minimum of 
conflicts occurred. 


The Officers 


The new administration of the Institute 
is headed by W. H. Bassett, technical 
director of the American Brass Company, 
and formerly chairman of the Institute of 
Metals Division. The vice-presidents are 
Scott Turner, director of the U. S. Bureau 
of Mines, and Henry Krumb, consulting 
engineer, and director of Newmont Mining. 
On the board of directors the new mem- 
bers are R. C. Allen, of Oglebay, Norton & 
Company; Cadwallader Evans, Jr., gen- 
eral manager for the Hudson Coal Com- 
pany; John M. Lovejoy, chairman of 
Petroleum Bond & Share; John A. 
Mathews, of the Crucible Steel Company 
of America; and Milnor Roberts, pro- 
fessor of mining at the University of 
Washington. 


Social Side Not Neglected 


As usual, the technical meetings did not 
entire'y monopolize the time of the visitors. 
Several committee and group luncheons 
and dinners were held, such as the get- 
together of the Houghton graduates. It 
might be well to mention here the pres- 
ence at the convention of several groups 
of present-day mining students, which in- 
cluded a contingent from the Montana 
State Mining School at Butte, under the 
chaperonage of Dr. F. A. Thomson, the 
New York meeting being a part of their 
winter field trip. The smoker on Monday 
evening attracted what was probably a 
record crowd; the informal dance and 
fashion show on Tuesday at the Engineer- 
ing Building considerably exceeded expec- 
tations, even though tiiey were high; and 
the banquet on Wednesday night at the 
Commodore afforded a proper climax to 
the social events. A most interesting pro- 
gram was provided for the visiting. ladies. 
The technical excursion this year’ was at 
the invitation of the Bell Telephone Lab- 
oratories, and there were a few more ap- 
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W. H. BASSETT 


plicants for tickets at the last minute than 
could be taken care of. 

About 75 members attended the non- 
ferrous metallurgy group meeting on Mon- 
day morning, under the chairmanship of 
F. F. Colcord. The following papers were 
presented in abstract form: “Lead Refin- 
ing Practice at the Bunker Hill Smelter,” 
by Alfred F. Beasley, read by E. H. 
Robie; “A Petrographic Study of Lead 
and Copper Furnace Slags,” by Roy D. 
McLellan, read by the author; “Elec- 
trolytic Cadmium Plant of Anaconda, at 
Great Falls,” by W. E. Mitchell, read by 
Edward F. Kern; “Investigation of Anodes 
for Production of Electrolytic Zinc,’ by 
H. R. Hanley, C. Y. Clayton, and D. F. 
Walsh, read by Professor Hanley; “Fac- 
tors Involved in the Heap Leaching of 
Copper Ores,” by John D. Sullivan, pre- 
sented by the author; and “Description of 
Leaching Practice at Chuquicamata, 
Chile,” by Charles W. Eichrodt, presented 
by W. D. B. Motter. 

Discussion of the Bunker Hill paper was 
participated in by Messrs. Johnson, Brewer, 
Jones, Colcord, O’Harra, and Hayward, 
most of the comment concerning the mat- 
ter of liquation. Professor Hayward em- 
phasized the necessity of studying old 
metallurgical methods in the light of mod- 
ern conditions, and exemplified his re- 
marks by citing present practice at the 
Clifton, Ariz., copper smelter, where the 
old copper bottoms separation of precious 
metals has been revived. Mr. Colcord 
emphasized that an important point of the 
Beasley paper was an economic one, that 
of saving the parting cost on 87 per cent 
of the silver produced. 

Discussion of the McLellan paper was 
conducted by Professor Hayward, with re- 
marks by Messrs. Linville, Witherell, and 
O’Harra. It was the general opinion that 
the subject of the paper was important 
and that too little attention had been paid 
to it in the past. Mr. Linville brought 
out the important fact that molten slags 
have a different composition from that 
which they possess after solidification and 
that petrographic studies can therefore 


give, at best, only an indication of condi- 
tions that exist in the liquid phase. 

H. R. Hanley, F. G. Breyer, and C. P. 
Linville commented briefly on the cadmium 
paper, chiefly on the economic position of 
the cadmium industry. Mr. Breyer sug- 
gested that cadmium yellow might be made 
an important outlet for the metal in the 
paint industry, and that a superior product, 
composed possibly of 35 per cent cadmium 
sulphide and 65 per cent blanc fixe, such as 
was made by New Jersey Zinc during the 
war, could be profitably made and sold for 
about 50c. per pound. 

A short discussion of the leaching papers 
was participated. in by Messrs. Witherell 
and Sullivan. It was brought out that 
the most desirable size of chunks for 
heap leaching was probably between 3 and 
6 in. Mr. Motter gave a little additional 
information beyond that contained in Mr. 
Eichrodt’s paper, concerning contamina- 
tion by molybdenum at Chuquicamata, and 
also stated that recent work by the Geo- 
physical Laboratory of the U. S. Bureau 
of Mines had shown that the mineral ant- 
lerite really predominates over brochantite 
in the Chilean deposit. Mr. Ejichrodt’s 
paper, when published, promises to con- 
tain much of interest. 


Engineering Education 


Much constructive discussion, interspersed 
with considerable enlivening humor, made 
the session on metallurgical education, 
sponsored by the Committee on Engineer- 
ing Education, an unusually interesting 
meeting for the large number that attended. 
Papers were presented by Charles Y. Clay- 
ton, David F. McFarland, M. F. Cool- 
baugh, Carle R. Hayward, and S. L. 
Goodale. E. A. Holbrook, who presided, 
presented a proposed code of ethics to 
govern the employment of engineering 
graduates. 

In the discussion of the first paper, Mr. 
McFarland agreed that the demand for 
metallurgical engineering graduates far 
exceeds the supply. Answering the inquiry 
as to who were filling the metallurgical 
positions in the absence of an adequate 
number of graduates in metallurgy, he 
said that many such positions were being 
held by those graduating in chemistry, 
mechanical engineering, and electro-chem- 
istry. B. F. Tillson, “speaking as a daddy,” 
and leaving open the question of the advis- 
ability of “steering” sons, suggested that 
“proselyting’” of prospective metallurgical 
students should begin before the freshman 
year. The consensus of opinion of those 
at the meeting appeared to be that more 
effort should be directed toward popular- 
izing metallurgy, and that the course in 
metallurgical engineering should provide 
a good grounding in fundamentals rather 
than specialized training in one or more 
branches. Others that contributed to the 
discussion included E. E. Thum; L. F. 
Witmer, C. L. Wilson, C. P. Linville, and 
E. P. Mathewson. 

An interesting and frank discussion of 
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production control of minerals took place 
at a round-table conference on Wednesday 
afternoon, with Messrs. George Otis Smith 
(chairman), Kiessling, Turner, McAuliffe, 
Allen, Bradley, Hewett, Moulton, Furness, 
and Read represented. Among other 
things, it was brought out that the Sher- 
man law was for the protection of the 
consumer and that some protection for the 
producer was likewise required. It was 
realized that some curb on producer co- 
operation was desirable, but good eco- 
nomics would dictate a more intelligent 
and united action by producers, acting with 
full legal authority, than has existed to 
date. The hope was expressed that some 
constructive suggestions would result from 
the efforts of the copper industry. 


Non-metallic Minerals 


The meetings of the non-metallic min- 
erals division were well attended, and the 
lively discussion following each paper gave 
evidence of the interest in the proceedings. 
The following papers were presented: 
“Application of the Wire Saw in Marble 
Quarrying,” by W. M. Weigel, St. Louis, 
Mo.; “Limestone Quarrying at North- 
ampton Plant of The Atlas Portland 
Cement Company,” by L. James Boucher, 
Northampton, Pa.; “Hydration Factors in 
Gypsum Deposits of the Maritime Prov- 
inces,’ by H. B. Bailey, Fredericton, N. 
B.; “Quarrying of Limestone at Lime 
Spur, Mont.,” by P. F. Minister, Butte, 
Mont.; and “Recent Outstanding Develop- 
ments in the Non-metallic Mineral In- 
dustries,’ by Oliver Bowles, Wash- 
ington, D. C. 

The greatest general problem facing 
these industries is what Mr. Bowles termed 
a capacity for overproduction. This con- 
dition and its attending evils are being met 
with the. introduction of labor-saving 
equipment, modernization of old plants, 
consolidation of companies, location of 
manufacturing plants nearer the centers of 
consumption, intensified technical research, 
and economic investigations. The cement 
industry has made great progress in the 
introduction of labor-saving devices, an 
outstanding development being the appli- 
cation of closed-circuit grinding. An im- 
portant development in the stonecutting in- 
dustries is the introduction of carboloy 
tools. whereby cutting rates have been 
quadrupled. 

Cutting with wire is steadily gaining 
ground in the slate industry. Attempts to 
use this method in marble quarries have 
not yet met with general success, but prom- 
ising results have been obtained. The as- 
bestos industry is meeting increasing com- 
petition from Africa and Russia, and 
changes in manufacture of brake-band lin- 
ings have had far-reaching effects on the 
sp'nning-fiber industry. In the insulation 
field, the use of diatomite and mineral wvuol 
is making rapid gains. Feldspar grinding 
equipment has been improved to give a 
more uniform product. Substitution of 
clay for feldspar in glass manufacture is 
a notable development. Introduction of 
flotation is an outstanding achievement in 
the fluorspar industry. Old tailing dumps 
are being treated, giving concentrate run- 
ning as high as 99 per cent calcium fluor- 
ide. Demand for barytes is increasing, 
mainly on account of the growing produc- 
tion of lithopone American mica com- 
pares favorably with the imported product, 
and the industrv is expanding. Improve- 
ments in grinding are noteworthy. Im- 
provements have been made in concentra- 
tion of phosphate rock; competition from 
African producers, however, is serious. 
Search for new deposits of potash in 
Texas and New Mexico is meeting with 


success and has created wide interest. Im- 
portant work has been done to improve 
the physical properties of clays, particu- 
larly in regard to changing the colloidal 
characteristics by the addition of elec- 
trolytes. 


Milling Attracts Many 


Papers on milling methods attracted a 
crowded room on Monday afternoon. G. H. 
Clevenger acted as chairman, and the fol- 
lowing papers were presented: “Classifier 
Efficiency; an Experimental Study,” by 
A. W. Fahrenwald ; “Chemical Reactions 
in Flotation,” by Arthur F. Taggart, T. C. 
Taylor, and A. F. Knoll, and read by 
Professor Taggart; “Ball-Mill Studies,” 
by A. W. Fahrenwald and Harold F. Lee, 
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read by Professor Fahrenwald; “Milling 
Practice at the Alaska Juneau Concentra- 
tor,’ by P. R. Bradley, abstracted by John 
D. Sullivan; “Selectivity—a Yardstick for 


Comparing Concentration Operations,” by . 


A. M. Gaudin, in the form of an abstract 
presented by F. A. Thomson; and “Con- 
centrator Methods and Costs at the Hayden 
Plant of the Nevada Consolidated Copper 
Company,” by W. I. Garms, abstracted by 
Mr. Sullivan. 

The paper on chemical reactions in flota- 
tion occasioned considerable discussion, par- 
ticipated in by Messrs. Fahrenwald, Tag- 
gart, Breyer, Thomson, and Zeigler. Much 
of this discussion concerned the determina- 
tion and effect of the Brownian movement 
in flotation pulps, a matter explained at 
some length in the paper. Evidence of the 
Brownian movement is a definite indication 
of particle wetting, which means that the 
particle won't float. It was also brought 
out that the effect of primary slime was 
different, and more unfavorable to flotation, 
than that of the finest slime particles pro- 
duced by grinding. 

The discussion of ball-mill grinding was 
also interesting, with Messrs. Gates, 
Fahrenwald, Harrison, Hardinge, Zeigler, 
and Behre monopolizing the floor. This 
brought out the following opinions: that 
it was the merest accident if ball mills 
are run, in commercial practice, at their 
most economical speed; that the indications 
are that all the energy put into a ball mill 
finally goes into heat, though of course the 
useful result secured is an increase in sur- 
face area; that for best economy ground 
material should be removed from a ball 
mill when one-half of it is ground to the 
desired size; that maximum useful work 
is done at maximum power consumption, 


other things being equal; that ball-mill © 


speed should be such that the balls have 
the maximum vertical dron in order to 
secure maximum output; and that the effi- 
ciency of grinding increases with the 
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amount of circulating load, but is limited 
in practice by the power required for addi- 
tional classifiers. 

At the dinner meeting of the Milling 
Methods Committee it was agreed to turn 
over to the American Standards Associa- 
tion recommendations prepared some time 
ago for a standard sizing test procedure. 

Geophysics 

Two sessions were devoted to geophys- 
ical prospecting. At the first, at which 
Allen H. Rogers presided, six papers were 
presented. One of these, by Conrad and 
Marcel Schlumberger (presented by E. G. 
Leonardon) and dealing with the depth 
of investigation attainable by potential 
methods, told how the Messrs. Schlum- 
berger with two ground electrodes 125. 
miles apart, and with only a small expendi- 
ture of energy, had achieved depths of 
investigation of several tens of miles. This 
work showed that the depths of investiga- 
tion attainable by electrical prospecting 
greatly surpass mining requirements. 
Another paper by the same authors dis- 
cussed similar studies of the crust at great 


opt 

r. A. S. Eve, in discussing “Absorption 
of Electromagnetic Induction and Radia- 
tion by Rocks,” told of experiments in 
Mammoth Cave, which showed, he said, 
that Morse signals could be sent readily 
to large areas of a mine if those under- 
ground were supplied with a receiving coil 
and head phones only and understood Morse 
code. A quick method of measuring the 
dielectric constant was needed, so that it 
could be used for specimens freshly taken 
from the ground. 

Hans Lundberg pointed out the salient 
features of a paper on “Mapping Oil Struc- 
tures by the Sundberg Method,” by Theo- 
dor Zuschlag. In a large number of in- 
stances, the method had resulted, accord- 
ing to Mr. Zuschlag, in determining details 
of structure with great accuracy, probably 
greater than achieved thus far by any 
other geophysical method. > 

Results of experiments with models for 
reproducing field conditions of electromag- 
netic prospecting were described by Dr. 
L. B. Schlichter. The response had been 
found to vary with the size and resistivity 
of the sphere and the frequency of current 
used. By diagrams Dr. Schlichter showed 
that above a certain frequency the response 
did not increase appreciably, this indicating 
a saturation factor. 

The remaining papers at this session 
were one describing a new geophone. by 
Dr. C. A. Heiland, and one on “Seismic 
Propagation Paths,” by Maurice Ewing 
and L. Don Leet, abstracted by Donald C. 
Barton. Still another paper—‘“Interpreta- 
tion of Gravitational Anomalies—II,” by 
H. Shaw, was presented by title only. 

Summaries of results of geophysical sur- 
veys at various properties, as determined 
by questionnaire, were read at the second 
session by Prof. D. H. McLaughlin, who 
presided. Commenting in the course of 
presenting these now favorable, now un- 
favorable, facts, Professor McLaughlin 
said that geophysicists were nearing the 
point wthere they could say a region was 
definitely negative. He thought, also, that 
geophysical work would have reached its 
best development when physical methods 
had been standardized. 

Further results were described by some 
of those present. Prof. J. J. O’Neill, of 
McGill University, cited cases showing 
the importance of recognizing the limita- 
tions of various methods. Prof. Alan 
Bateman. of Yale, in discussing work at 
Kennecott. said that one must know some- 
thing of the adaptability of different meth- 
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ods, and that he therefore welcomed the 
work of the Bureau of Mines calculated 
to enable the layman to have his own 
views. He also had been anxious to see 
the application of geophysical work to 
operations underground—a great field, he 
thought. R. D. Hoffmann told of work 
done in the Bushveld Complex, in the 
Transvaal, which failed because the surface 
geology had not been worked out. Dr. 
Slichter discussed work in Peru, following 
this with examples showing geophysical 
detection of ore by independent methods. 
He. made special reference to the use of 
drill holes for securing basic data on the 
electrical conductivity of ores and rocks 
and for obtaining information on the extent 
and connections between parts of an ore- 
body. 

Comparative advantages arising from ap- 
plying several geophysical methods to the 
same territory were then discussed by 
F, W. Lee, of the Bureau of Mines. Archi- 
bald Douglas and Dr. Heiland also spoke. 


Mine Ventilation 


Papers presented at the morning session 
on mine ventilation included: “How 
Human Beings Respond to Changing At- 
mospheric Conditions,” by W. J. McCon- 
nell; and “Effect of _ Abnormal Air 
Conditions on Mine Workers,” by R. R. 
Sayers. E. A. Holbrook, chairman, in open- 
ing the discussion of the first paper following 
its presentation by the author, character- 
ized the experiments that it described as 
the most important that have ever been 
performed in the field of mine ventilation. 
A. J. Lanza, assistant medical director, 
Metropolitan Insurance Company, pointed 
out that although the physiological facts 
brought out in the paper are now well 
established, the practical application of this 
knowledge lags. To a certain extent agree- 
ment with this statement was admitted by 
D. Harrington, who then referred in detail 
to a series of ladder-climbing experiments 
that were conducted by the U. S. Bureau 
of Mines over a period of three weeks 
in the mines at Butte. These experiments, 
he said, showed that in a saturated atmos- 
phere certain work at 70 deg. F. became 
impossible of performance at 90 deg. F., 
and that the pulse increased from only 
slightly above normal at the lower tem- 
perature to 180 plus in the course of the 
work at the higher temperature. Dr. 
McConnell added that a man with a slow 
pulse can work longer without distress in 
unfavorable conditions than a worker with 
a rapid pulse. Effects on workers of drink- 
ing salt water or ice water were then 
discussed ; varying observations, based both 
on practical experience and experiments, 
were presented by R. Dawson Hall, W. J. 
McConnell, G. E. Thackray, and H. F. 
Hebley. Regulations in Germany and 
France that decreased the period of work 
from eight to six hours when the effective 
temperature reached 80 deg. were referred 
to by G. S. Rice, and D. Harrington cited 
early Butte practice of paying a bonus 
for seven-hour shifts when the temperature 
of working places reached 92 or 93 deg. F. 
Te also recalled an instance in the district 
where the adoption of ventilation methods 
resulted in the restoration of the eight- 
hour shift, discontinuance of bonus pay- 
ments, and the expense of the installation 
of the ventilation equipment being paid for 
within one year. 

In the absence of R. R. Sayers, the sec- 
ond paper was presented by D. Harrington. 
Subsequent discussion was directed chiefly 
toward the reference made in the paper 
to the suggestion of Dr. J. S. Haldane that 
the silicosis risk on the Witwatersrand 
might be avoided by the addition to the 
quartzite dust of another kind of dust with 
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the property of rendering silica harmless. 
That doubt as to the effectiveness of the 
proposed method prevailed in the minds 
of a number at the meeting was evident. 
Among those who took part in the discus- 
sion were A. J. Lanza, G. S. Rice, D. Har- 
rington, E. A. Holbrook, R. Dawson Hall, 
and T. T. Read. 

At the afternoon session, D. Harrington 
abstracted O. A. Gleser’s paper, “Protec- 
tive Measures Against Gas Hazards at the 
United Verde Mine”; “Facts Determining 
Fan Selection for Metal Mine Ventila- 
tion,” by N. L. Allison, was read by A. C. 
Callen; and “Gases Which Occur in Metal 
Mines” and “Data on Metal Mine Ventila- 
tion in 1929” were presented by D. Har- 
rington. 


Patents and Mining Methods 


Somewhat curiously, the mining meth- 
ods session on Tuesday afternoon was 
made the scene of the presentation of 
a plea for establishing a United States 
court of patent appeals. This took the 
form of a paper by William E. Greena- 
walt and K. W. Greenawalt, being read 
by the latter. The fact that William 
Greenawalt has taken out over 100 pat- 
ents explains sufficiently his interest in 
the matter. Inasmuch as .the Patent 
Office cannot guarantee the validity of 
patents, every patent is open to litiga- 
tion, argued the authors; and, if the 
validity be questioned, the inventor must 
defend his patent or have it ignored. 
Complaint arises ‘through the injustice 
of the present court machinery. More- 
over, under present conditions a United 
States patent may be declared valid in 
some states and invalid in others. The 
authors denied the competency in patent 
cases of an appellate court composed 
entirely of legally trained men. The 
court of patent appeals that they would 
establish would consist of three perma- 
nent lawyer judges and two temporary 
technical judges, the latter persons 
skilled in the art involved and to be 
selected by the permanent judges from 
a list of not less than three available 
names approved by both litigants. The 
court’s decisions would be final, though 
subject to review by the Supreme Court. 
In reply to a question as to whether he 
thought that one court of appeals could 
hear all cases, Mr. Greenawalt said that 
the Bar Association had already passed 
on this affirmatively. B. F. Tillson sug- 
gested that a committee be appointed to 
draw up a resolution expressing the 
sentiment of the A.I.M.E. 

P. B. Bucky, of the Columbia School 


of Mines, next discussed the . factors 
affecting the replacement of mining 
equipment. Following this, the session 


settled down to a consideration of the 
mining methods papers on the program. 
These consisted of a selected group of 
the papers published by the Bureau of 
Mines during the last year, abstracts 
being presented in each case. C. Will 
Wright, of the bureau, who has been 
in charge of the work of preparing this 
series (not yet complete), gave a-.short 
preliminary talk explaining the bureau’s 
objective and the method of procedure. 
President F. W. Bradley occupied the 
chair, with William Young Westervelt 
as vice-chairman. 


Mining Methods 


The joint session on mining methods and 
ground movement and subsidence was de- 
voted in large part to F. W. Maclennan’s 
paper, “Miami Copper Company Method 
of Mining Low-Grade Orebody.” The 
paper, which Mr. Maclennan presented in 
person, was acclaimed an outstanding con- 





tribution to technical literature and a rec- 
ord of a remarkable achievement in mining 
engineering. In the spirited discussion 
which the paper aroused, Mr. Maclennan 
liberally contributed much additional de- 
tailed information concerning the company’s 
operations and the methods employed. 
“Mining Methods at the Morning Mine of 
the Federal Mining & Smelting Com- 
pany,” by C. E. Wethered and L. J. Coady, 
was presented by C. F. Jackson; G. S, 
Rice presented R. E. Palmer’s paper, “Ob- 
servation on Ground Movement and Sub- 
sidences at Rio Tinto Mines, Spain”; and 
“Some Recent Developments in Mesaba 
Range Open-pit Mining Operations,” by 
Earl E. Hunner was presented by T. T 
Read. 

In opening the discussion of Mr. Mac- 
lennan’s paper, the chairman, H. G. Moul- 
ton, referred particularly to the fact that 
through the development of the mining 
method devised by Mr. Maclennan large 
bodies of low-grade material, formerly con- 
sidered waste, were now classed as ore. 
In this connection the following statement 
contained in Mr. Maclennan’s paper is 
significant: “The ore being mined and 
treated today yields less copper per ton 
than was contained in the discard of fifteen 
years ago.” In reply to.an inquiry by L. C. 
Graton as to whether the company ex- 
pected to lower the cut-off point for ore to 
less than 0.6 per cent copper, Mr. Mac- 
lennan said that with good prices for cop- 
per prevailing he wouldn’t be surprised to 
see the cut-off point drop under. one-half 
of 1 per cent. 


Mining Geology Has Short Session 


Consideration of E. F. Burchard’s 
paper on the Pao deposits of iron ore 
in the State of Bolivar, Venezuela, oc- 
cupied the attention of those present 
at the first session on mining geology 
to the exclusion of the other papers. 
Specimens of the ore were displayed by 
F. D. Pagliuchi, who has been working 
on the property. Analyses published 
show the ore to be of exceptional qual- 
ity as to iron content, phosphorus, and 
silica. The discussion that followed 
turned on points concerning its origin. 
Also on the program of this session was 
a paper on “The Status and Importance 
of Isostacy,” by William Bowie; and 
one on “The Geology of the Parral Area 
of the Parral District, Chihuahua,” by 
Harrison Schmitt. 

Structure of the quartz of gold-bearing 
veins of northern Ontario and Quebec had 
been given scant attention by those who had 
studied the deposits, said George W. Bain 
in presenting a paper on the subject. 
Quartz was not essential to a gold deposit 
of this general type, but any rock con- 
taining at least some silica or silicate, and 
brittle enough to have open fissures, might 
carry gold. All gold was introduced into 
exceedingly small fractures or planes of 
weakness in rock which had undergone 
some earlier stage of mineralization, he 
said. Brittle quartz lying between walls 
strong enough to transmit crushing stresses 
to it was one of the more favorable places 
for the development of such planes of weak- 
ness. Quartz was a host mineral only and 
was invariably dissolved along a gold- 
bearing fissure. Reactions between the 
solutions and the quartz walls of the frac- 
tures seemed to indicate that gold was de- 
posited by neutralization of an alkaline 
basic solution, in which gold was known 
to be soluble, by silicon anhydride or a sili- 
con acid derived from:a silicate. 

Discussion following was entered into by 
L. D. Huntoon, L. C. Graton, and others. 
Dr. Colony said that he had studied speci- 
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NEWS OF THE INDUSTRY 


Summary 


Drilling at the Pecos zinc mine of 
American Metal has indicated an 
increase in the lead grade. and 
widening of the Evangeline orebody 
between Nos. 8 and 9 levels that 
may eventually lead to increases in 
the property's lead production. 

aa 
Mines in central Mexico, notably 
Zacatecas, -Jalisco, and Hidalgo, 
have been hardest hit by low silver 
prices. In the north, the zine in- 
dustry has had to curtail. The 
power shortage has not yet been 
overcome in Chihuahua. 

of ae 2 


Operation of Shenandoah-Dives’ 
new 300-ton lead-copper mill in the 
Silverton district of Colorado was 
started on Feb. 12. Results to date 
are satisfactory. 

‘8 


Production from small lead-silver- 
zinc mines in the Kootenay district 
of British Columbia has almost 
completely ceased, following the 
drop in metal prices and the investi- 
gation into Canadian brokerage 
practices. 
<i oe 


A raise in the duty on zinc ore con- 

taining more than 10 per cent and 

less than 25 per cent of the metal, 

and substantial cuts in aluminum 

duties are the chief changes made by 

the Senate in the pending tariff bill. 
ae ae 


Production from the Wright-Har- 

greaves gold mine, at Kirkland 

Lake, Ont., was the highest in 

many months during January. 
ee * 


Tonopah Mining has been granted 
a concession on copper mines in 
Nicaragua. Operation on a large 
scale is contemplated, involving con- 
struction of a 50-mile railroad. 
cere 

Widening of a raise between the 
Nos. 14 and 18 levels of the 
Morenci mine of Phelps Dodge, at 
Morenci, Ariz., and installation of a 
new hoist are being completed. 
Test leaching and concentrating on 
low-grade sulphide ores will be 
undertaken in an experimental plant. 





Low Metal Prices Fail to Slacken Activity | 
in Coeur d’Alene—New Strikes Made 


Bunker Hill & Sullivan Now Smelting Its Entire Output at 
Own Plant—Development Results at Jack Waite and 
Callahan Indicate Important Orebodies 


J age METAL prices may reduce 
profits and cause concern over the 
maintenance of dividend rates, but ac- 
tivities in the Coeur d’Alene lead-zinc- 
silver district of Idaho hardly indicate 
it. Some curtailment is being put into 
effect by the larger mines, notably Hecla 
and Morning, and one or two of the 
small properties have closed, but as a 
whole both production and development 
are being maintained. 

On Feb. 1 the entire output from the 
Bunker Hill & Sullivan mine was 
diverted to the company’s own smelter 
near Kellogg. Heretofore half of the 
production has been smelted by Amer- 
ican Smelting & Refining under contract. 
The improvements being made at the 
Bunker Hill smelter and refinery are 
nearing completion. At the Sullivan 
electrolytic zinc plant, capacity opera- 


‘ tions are being maintained. 


The activities of several small compa- 
nies, most of which have entered pro- 
duction within the last two years, are 
furnishing most of the interest in the 
district, however. Plans for expansion 
of production at the Sunshine, Golconda, 
and Jack Waite properties have been 
announced and additional equipment is 
being installed at all three. In addition, 
developments at the Sherman, Dayrock, 
and Constitution properties have been 
so favorable as to indicate the possibility 
of increases at these properties also. 

For several years Callahan Zinc-Lead 
has been developing the Galena prop- 
erty, near Wallace. A shaft was sunk to 
600 ft. and crosscutting indicated an ore- 
body east of the shaft, which was later 
developed to a depth of 1,600 ft. by a 
winze. Ore was found on all levels 
and a 150-ton mill was built. The ore- 
body was soon exhausted, but operations 
were maintained by small orebodies on 
the 600 level. About a year ago, the 
company cut a silver-lead vein south of 
the drift at this depth. Since then the 
vein has been followed for 400 ft., 
though not the entire length is ore. A 
crosscut was recently driven to the vein 
on the 800 level, and it was found to 
be 40 ft. wide, of which 6 ft. was high- 
grade milling ore, with about 28 ft. of 
low-grade ore. Work has now started 
on the 1,000 level, and will also be 
undertaken on the three other levels 
below. 

Another significant development is the 
lead orebody struck by Jack Waite Con- 
solidated about 3,000 ft. from the portal 
of the main haulage tunnel, at about 
1,000 ft. from the surface. A large low- 

rade orebody had been discovered in a 
ootwall crosscut from this tunnel about 
three months ago. A drift was con- 
tinued for 400 ft. along the footwall, 
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but as the ore was rapidly diminishing, 
the drift was swung toward the hanging 
wall. An oreshoot was then entered 
which has been followed for 46 ft. The 
first 28 ft. is solid high-grade lead ore 
about 63% ft. wide, according to S. H. 
Fairweather, mining engineer, formerly 
with Federal Mining & Smelting. 
Assays show as high as 84 per cent lead. 
At present Jack Waite is handling 140 
tons daily, but equipment that will bring 
mill capacity up to 300 tons is at the 
mine. 

Announcement of the first dividend 
payment by Sherman Lead of lc. a 
share follows shortly after the news of 
a strike of high-grade ore at a depth of 
about 200 ft. The property is controlled 
by the Day interests, which are also 
operating a regular dividend payer in the 
Dayrock property. This mine is being, 
equipped with standard mining machin- 
ery and an increase in its shipments 
to the Hercules mill may result. 

Golconda Lead is increasing its capac- 
ity to 400 tons of ore daily and is also 
preparing to develop the orebody to a 
depth of 2,000 ft. On the 1,400 level, 
the deepest in the mine at present, ore 
has been proved for 800 ft. Sunshine 
Mining is increasing its potential mill 
capacity from about 200 to 500 tons 
daily, and is installing a hoist that will 
permit operating to a depth of 3,000 ft. 
Constitution Mining & Milling extended 
its south drift on the 600 level for a dis- 
tance of 96 ft. in ore during January, 
giving a total length of about 675 ft. 
of ore. Production has been averaging 
150 tons of lead-zine ore daily. 


Manganese Flotation a Success 


Testing of flotation of rhodochrosite 
ore from the Emma mine of Butte Cop- 
per & Zinc at the plant of Anaconda 
Copper Mining at Anaconda, Mont., in- 
dicates that the method can be satis- 
factorily applied to this manganese- 
bearing ore. Since Dec. 16, 1929, about 
12,000 tons of rhodochrosite ore, averag- 
ing about 30 per cent manganese and 
more than 20 per cent silica, has been 
treated. The concentrate has averaged 
38 to 40 per cent manganese and less 
than 6 per cent silica. The ore is now 
being treated at the rate of 300 tons 
daily, and about 200 tons of concentrate 
is being shipped to the Domestic Man- 
ganese & Development plant at Butte. 
This represents a recovery of about 95 
per cent of the manganese content of the 
ore. The nodulized product averages 60 
per cent manganese and 7 per cent 
silica. 
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Third Mining Institute at Seattle 
Proves Successful 


With an attendance of 225, the third 
annual Mining Institute held at Seattle, 
Wash., under the auspices of the College 
of Mines of the University of Washington 
was a pronounced success. The program, 
which began on Monday, Jan. 20, with a 
review of the mineral industry of Wash- 
ington, and closed on Saturday, Jan. 25. 
with a trip to the Tacoma smelter of 
American Smelting & Refining, included 
lectures on various fields of mining, metal- 
lurgy, and ceramics; laboratory demon- 
strations of equipment; two sessions of 
motion pictures; a joint meeting with the 
A.I.M.E.; and the field trip to the smelter. 
Although most of those attending the insti- 
tute registered from Washington, many 
came from Oregon and British Columbia. 
Prospectors, operators, engineers, machin- 
ery salesmen, promoters, and business men 
were present at the sessions. Prominent 
engineers delivered addresses at the ses- 
sions as follows: 

Hans Lundberg, Swedish - American 
Prospecting Corporation, New York City, 
on “Recent Applications of Methods of 
Electrical Prospecting” ; Normal C. Stines, 
consulting engineer, Vancouver, B. C., on 
“Earmarks of a Placer Property”; E. F. 
Emmons, assistant mine superintendent, 
Britannia Mining & Smelting, Britannia 
Beach, B. C., on “Mining and Transporta- 
tion Methods at Britannia Mines”; J. D. 
Galloway, Provincial Mineralogist of Brit- 
ish Columbia, Victoria, B. C., on “The 
Work of the British Columbia Department 
of Mines in Assisting the Mining Indus- 
try”; Ray W. Smith, chief mining engineer, 
Pacific Coast Coal Company, Seattie, on 
“Limestone Mining in Alaska”; S. E. Hut- 
ton, research engineer, Pacific Coast 
Cement Company, on “Manufacture of 
Portland Cement in Seattle”; A. A. Wren, 
mining engineer, Seattle, on “The Induction 
Method of Electrical Prospecting”; B. H. 
Bennetts, metallurgical engineer, Tacoma, 
Wash., on “Ore and Metal Buying”; H. F. 
Yancey, Superintendent of Northwest 
_Experiment Station, U. S. Bureau of 
Mines, on “The Work of the U. S. Bureau 
of Mines”; and A. L. Glover, metallurgist, 
Seattle, on “Sampling Methods.” 

In addition, lectures were given by Dean 
Milnor Roberts of the College of Mines 
on mining methods and costs, ore dressing, 
and the mineral resources of the Pacific 
Northwest. Prof. Joseph Daniels discussed 
the mineral industry of Washington; and 
selection and utilization of fuels for domes- 
tic and industrial uses. Prof. C. R. Corey 
described the metallurgy of the common 
metals, the assay and purchase of gold 
bullion, and the significance of metallo- 
graphy in metallurgy. Prof. Hewitt Wilson 
covered the field of raw materials in the 
ceramic industry, and the testing and util- 
ization of these materials. Prof. George E. 
Goodspeed lectured on the relationship of 
petrology to mining prospecting and oper- 
ation. Prof. J. Grattan O’Bryan presented 
the salient facts of the laws of mineral 
location and assessment work on mineral 
claims. 

During the various afternoons of the 
session, the equipment of the College of 
Mines was used to demonstrate processes 
of ore dressing, coal preparation, fire assay- 
ing, and metallography. J. L. McAllen and 
Leo J. Till, of Willow Creek Mining, 
co-operated in a mill run. The float-and- 
sink method for analysis of coal was 
exemplified, and a pneumatic table test 
was conducted to show the application of 
dry cleaning of coal. A. Wren, assisted 
by Martin Jasper, gave a field demonstra- 
tion on the campus of Radiore equipment 
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for electrical prospecting. Bureau of Mines 
motion-picture films illustrative of asbestos, 
fireclay refractories, sulphur, and copper 
were presented on two evenings, to general 
audiences. 

A joint dinner and meeting was held 
with the North Pacific section of the 
A.I.M.E. on Jan. 22, at which John D. 
Galloway read a paper on important mining 
developments in British Columbia during 
1929. At a luncheon meeting of the Mines 
Society, the student group of the College 
of Mines, T. G. Hatheway, assayer in 
charge of the United States Assay Office 
at Seattle, presented a detailed explanation 
of the operations of the local office and 


gave a review of the value and source of 
the gold received at this institution. 

The Tacoma smelter and refinery trip 
was an interesting feature. All stages 
from the receipt of ores and concentrates. 
by water and rail, through sampling, roast- 
ing, smelting, converting, refining, and. 
casting to commercial copper were shown. 
under the guidance of members of the tech- 
nical staff of the smelter. A. H. Richards, 
general manager, and Eugene A. White, 
superintendent, gave short talks describing 
the operations and processes employed at 
the plant. 

Che, Institute will hold its 1931 meeting 
auring the week of Jan. 19 to 24. 





Schmit Bullion flotation 


Schmit Bullion Mill Starts 


Operation of the 150-ton flotation plant 
built at the property of Schmit Bullion 
Mining, 9 miles from Basin, Mont., has 
been started, according to W. M. Schmit. 
Mr. Schmit with associates from Milwau- 
kee took over the property last summer. 
The ore is complex, carrying gold, silver, 
copper, zinc, and lead. Development of 
the deposit is through tunnels. South- 
western Engineering tested the ore to de- 
termine the concentrator flow sheet. 

Ra a 


New Placer Strike in Alaska 


A rich placer gold strike has been 
made in the Poorman district, between 
Nome and Fairbanks, Alaska, according 
to Associated. Press dispatches from 


Fairbanks. Gold has been found on the 
Poorman, Wolfe, and Beaver Creek 
watersheds, with particularly good re- 


turns from the Beaver Creek ground. 
A rush of miners into the district fol- 
lowed news of the strike, but the best 
locations had already been —— by 
the discoverers. 


Develop Colorado Vanadium 


Development work on vanadium and 
uranium deposits in the Naturita district, 
western Colorado, will be started soon by 
the Rare Metals Corporation, which re- 
cently purchased the holdings of the Vana- 
dium Co-poration of America for a sum 
reported to be $300,000. Construction of a 
boarding house and hospital has already 
been started by the company, of which 
H. A. Schueler is president and general 
manager. Metallurgical plants will also be 
built. 


plant near Basin, Mont. 


McIntosh & Lee Sell Bell Mine 


Sale of the Bell silver-lead property, on 
Wallace Mountain, near Beaverdell, B. C., 
has been completed by McIntosh & Lee. 
A Kelowna syndicate is reported to have 
bought the property for a consideration of 
$200,000, with a down payment of $20,000. 
Since the discovery of a body of high- 
grade silver ore six years ago, the property 
-has made profits of $50,000 to $80,000 
annually on a small-production. Five years 

g9, Duncan McIntosh, then sole owner, 
seg offered $500,000 for the mine by Fed- 
eral Mining & Smelting, which had bonded 
other properties in the district. The offer 
was refused, and, when Federal suspended 
its operations, Harry Lee, who had been 
superintendent for the company, bought 
an interest in the Bell mine from Mr. 
McIntosh. He managed ope-ations until 
recently, when ill health forced him to relin- 
quish the position. This is the reason given 
for selling the property. 


Ashanti Increasing Capacity 


Capacity of the milling and power plants 
at Ashanti Goldfields, in South West 
Africa, is being increased, according to 
Jeremiah Colman, chairman of the board of 
directors, in a statement made at the com- 
pany’s annual meeting in London recently. 
Development work at this property has 
resulted very favorably, tonnage developed 
being estimated at 590,200 tons of 25.2-dwt. 
grade on Sept. 30, 1929, compared with 
549,400 tons of 24.2-dwt. grade the year 
before, despite a record production du~ing 
the year of 108,007 tons of ore averaging 
93s. 1d. in grade. This increased tonnage 
was handled in spite of changes at the 
treatment plant. More leaching vats are 
being added to the cyanide plant and a 
new 500-hp. Premier gas engine is being 
added to the power plant, bringing the total 
capacity up to 1,600 kw. 
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Pittman’s Silver Tariff 
Defeated by Four Votes 


Y THE narrow margin of four votes, 
B the proposed amendment to the tariff 
bill, introduced by Senator Key Pittman, 
of Nevada, that would have put a duty of 
30c. an ounce on importations of silver into 
the United States, has been defeated. The 
vote on the measure was 36 opposed to 32 
in favor, and it was taken in the session of 
the U. S. Senate on Feb. 18. Senator Pitt- 
man reserved the right to bring the amend- 
ment up for consideration at some later 
date, at which time a reversal of the vote 
is not considered impossible by political 
observers in Washington. The amendment 
offered by Senator Pittman comes at a 
time when silver prices are the lowest on 
record. 

On the same day that Senator Pittman’s 
amendment was defeated, Tonopah Mining, 
the largest individual producer of silver in 
the Senator’s home state of Nevada, an- 
nounced that its properties at Tonopah 
were being closed because of the low price 
of the metal. Tonopah’s mill, at Desert, 
handles about 200 tons of ore daily and 
produces about 1,500,000 oz. of silver an- 
nually. A total of 100 men are employed 
at the company’s mine and mill. The dura- 
tion of the closure is not known, but it is 
not likely to be permanent unless 45c. silver 
is permanent. 

In advocating the passage of a silver 
tariff, Senator Pittman has pointed out 
that in the United States wage levels are 
far higher than in the other principal silver- 
producing countries, Mexico and South 
America. To equalize this difference in 
wage rates, Senator Pittman would put a 
tariff of 30c. an ounce on the 100,000,000 
oz. that are annually imported into this 
country, duty free. Opponents of the pro- 
posal point out, however, that American 
production of 60,000; oz. annually is 
greater than American consumption, and 
that our importations are promptly re- 
shipped to foréign lands, largely the Orient. 
Although Senator Pittman states that silver 
mines throughout the West are steadily 
closing down, and thousands of mén azc 
being added to the horde of unemployed 
his opponents declare that the bulk: bei 
American production comes from _base- 
metal mines as a byproduct. In fact, the 
Tonopah district, in which the Tonopah 
Mining property is situated, is pointed to 
as one of the few remaining silver-mining 
districts in the country. Other properties 
that have closed down within the last few 
months because of the low silver price are 
the Consolidated Cortez property, also in 
Nevada, and scattered small shippers in the 
Creede and other districts of Colorado. 
Curtailment at such mines as Park Utah 
Consolidated, Park City, Utah; Anaconda 
Copper properties in the Butte district; 
United Verde, Jerome, Ariz.; and the Pecos 
mine of American Metal, in New Mexico, 
has been brought about largely by the con- 
dition of the copper and zinc markets, but 
it will undoubtedly decrease the country’s 
silver production. Anaconda and Park 
Utah are the two largest silver producing 
mines in the United States. 


Sunshine Reserves Increased 


Ore reserves at the Sunshine Mining 
property, in the Coeur d’Alene district, 
Idaho, have been increased to 273,000 tons 
of silver-lead ore, compared with 170,000 
tons of ore at the end of 1928. This 
increase in reserve has been accomplished 
in spite of the extraction of 62,392 tons 
of ore during 1929. Mill capacity at the 


property is now being increased to 500 tons 
daiuy and a further decrease in costs is 
expected. In 1929, costs averaged 20.45c. 
an ounce for silver and 2.9c. a pound for 
lead. 

of 


Alexander Convicted on Charge 
in Noranda Assay Record Case 


Conviction of G. H. Alexander for his 
attempts to obtain assay records from the 
Noranda Mines smelter at Rouyn, Que., 
has been obtained on charges of theft and 
conspiracy. He has been sentenced to one 
year in jail. Between March 20 and 
June, 1, 1929, Alexander is charged with 
having arranged with unknown parties to 
go to the Noranda plant and with having 
induced three Noranda employees, by of- 
fering them $5,000 in stock, to abstract 
and bring him assay sheets, weigh tickets, 
and other records. These he used in a 
series of reports addressed to unknown 
conspirators in Toronto to charge that 
Noranda Mines had been systematically 
“low-grading” ore shipments from Waite- 
Ackerman-Montgomery, with a view to de- 
pressing the value of the stock holdings of 
minority shareholders in the latter com- 
pany. Noranda owns about 85 per cent 
of the Waite stock. During the trial, 
both the judge and the counsel for the 
defense stated that the administration of 
Noranda was above suspicion. 


a 
C.M.&S. Bonds Ikeda Group 


Consolidated Mining & Smelting has 
taken a development bond on the Ikeda 
group of 42 claims, on Moresby Island, 
east of Jedway, B. C. Ikeda Mines, a 
Japanese-controlled company, shipped the 
high-grade copper ore found on this prop- 
erty during the war, but the mine was 
closed in 1922. 


: a 
May “Mine” Carbon Dioxide 


Even the torrid sun of the Inter- 
mountain plateau will be unable to melt 
the prospector’s ice cream in the future, 
if reports from Washington read aright. 
Together with his essential equipment, 
blankets, bacon, and canned beans, the 
prospector will be able to tote a package 
of carbon dioxide or “dry ice” from gas 
wells in Utah and Colorado, now being 
considered for early development by a 
group of Western business men. G. D. 
Parkinson, of Salt Lake City, has been 
acting as attorney in royalty negotia- 
tions with the Department of the Interior 
that may lead to recovering of CO:. 


a 
San Francisco Adds Power Unit 


Since Dec. 1, San Francisco Mines of 
Mexico, at San Francisco del Oro, Chi- 
huahua, Mexico, has operated a steam- 
driven electric power plant, supplement- 
ing the supply obtained from the Boquilla 
hydro-electric plant, which has been 
handicapped by drought. Development 
work during the year ended Sept. 30, 
1929, was hampered by the lack of 
power, according to the annual report, 
the total amounting to 2,686 m., com- 
pared with 3,594 m. in the preceding 
year. A slight increase is nevertheless 
shown in the company’s fully developed 
ore reserve, which stands at 1,458,900 
long tons, compared with 1,395,000 tons 
at the end of the preceding fiscal year. 


A.I.M.E. Convention 


(Continued from page 206) 


mens and had visited the various districts 
and that it seemed to be the rule that where 
the quartz was not shattered it was not 
mineralized, and vice versa, in the alterna- 
tive gold, tourmaline, and some chalcopv- 
rite coming in. 

A paper by Alfred Wandke (read by Dr. 
W. M. Agar) dealt with “Solution Pressure 
as a Control in Ore Emplacement,” and 
two other papers were presented by title 
only. One of these dealt with the economic 
geology of the Britannia mines, British 
Columbia ; the other bore on the occurrence 
of quicksilver orebodies. 


The Banquet 


For the first time in many years the 
principal social function of the annual 
meeting, the banquet, was not held in 
the gilded ballroom of the Waldorf- 
Astoria. The chief reason for this devia- 
tion from practice is that the Waldorf 
is no more. Instead, about 1,000 engi- 
neers and their ladies crowded into the 
pseudo-Moorish environs of the Com- 
modore ballroom. Once the meal had 
been completed, R. M. Roosevelt, chair- 
man of the New York section of the 
Institute, set about the business of in- 
troducing the several speakers and win- 
ners of the awards. 

The practice, started last year, of read- 
ing the names of the legion of honor of 
the Institute, composed of men who 
have been members for the last fifty 
years, was continued. Although the list 
was long, only one of the legionnaires was 
present—George E. Thackray, engineer 
with the Bethlehem Steel Company. Mr. 
Thackray spoke in behalf of his absent 
fellows. 

The awards of the several medals were 
then made. J. V Dorr, winner of 
the Douglas medal, was introduced by 
E. P. Mathewson as a metallurgist who 
had started in gold, switched to copper, 
and had engaged in research on. nearly 
all the minerals, including his present 
study of New York sewage. Both Mr. 
Dorr and James Aston, winner of the 
Hunt medal, who followed him, ex- 
pressed their appreciation of the atti- 
tude of their confréres in making their 
studies of practical value. Professo- 
Aston was introduced by G. B. Water- 
house. W. Unger, winner of the 
Johnson award, was introduced by 
Richard Peters. 

F. W. Bradley, retiring presid=nt, in 
his address pointed out that when he 
assumed office a year ago he was un- 
aware of many of the potential benefits 
of membership in the Institute. Contact 
during that year with nearly all the sec- 
tions and with members in Japan had 
impressed on him the scope of the or- 
ganization. He pointed out that since 
the Institute was founded, the policy of 
its guiding force, the board of directors, 
had always been tempered with con- 
servatism, and that the Institute, far 
more than similar organizations, had 
stuck to its original goal. He had been 
asked, he said, why the Institute did not 
enter more actively into attempts for 
economic and politic stabilization, but he 
pointed out that such functions had not 
been the original intention in founding 
the organization. Later, by discussing 
the failure of attempts to stabilize the 
Brazilian coffee market, it became evi- 
dent that Mr. Bradley is not in sym- 
pathy with the cartel idea, now receiving 
attention in many mining fields, al- 
though he did not specifically refer to 
those attempts at stabilization. 
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Mexican Tax Code Aids New and 
Low-Grade Operations 


HE new Mexican mining law that 

went into effect Jan. 1, 1930, and that 
has been previously discussed in Engineer- 
ing and Mining Journal, fixes the taxes 
to be paid for mining property and mineral 
production. Through the courtesy of the 
Mexican commercial attaché in New York 
City, Sr. J. M. Bajarano, a digest of some 
of the more important features has been 
prepared. It provides a discount of 50 per 
cent on the first year’s production of new 
mines and of reopened mines that had been 
idle for ten years previous to. reopening. 
This discount also applies to production 
from operations where the average grade 
is less than 8 pesos. Taxes for property, 
on the other hand, are exacted from all 
mines, exploited or idle. 

On property, titles granted before the 
law of Nov. 25, 1909, shall pay 6 pesos per 
claim annually if the property consists of 
from one to five claims in one municipality 
and under one name; 9 pesos per claim if 
from 6 to 50 claims; 12 pesos if from 
51 to 100; and 18 pesos if more than 100 
claims. All titles granted in accordance 
with the law of May 3, 1926, shall pay 43 
pesos per claim per annum, with exceptions 
for coal and non-metallic mineral proper- 
ties. 

The production tax shall be paid on 
each recoverable product in the ore. Gold 
will be permanently valued at 1,333.33 pesos 
per kilogram, and other metals will be 
valued at the current New York quota- 
tions, following the rate of exchange of 
Mexican currency into United States cur- 
rency. Taxes will be paid on the percent- 
age of the value of the mineral or metal 
content, and the exact percentage is shown 
in the accompanying table. Most of these 
rates provide for some fluctuation with the 


Gold 
Per Cent of 
Gold Content 
NN oo Sik shoves ord ath wile ubinw sib 10.5 
RPOORORET INGO = << os win os s/o 00 ns ne 10 
Precipitate and bullion....... 9.25 
NUNN © 5b woo bane lepine dle 0 dint 9 
Silver 
Per Cent of 
Gross Value (a) 
SO saad 5 kai alo bud arden alien 7.5 
RINNE 61s ia do hc Sows gw 0 
Precipitate and bullion....... 6.5 
PE. Saw oleG.c mes caw 6 os b:b > 6 


(a) These taxes vary with the price of 
the metal and the scale given above is for 
Silver selling at 57c. At 45c. an ounce, New 
York market, the respective percentages are 
2.75 for precipitates and 2.5 for refined 
silver. When silver or gold is contained in 
zinc concentrate for export, the taxes are 
50 per cent of this scale. 


Copper 
Per Cent of 
Gross Value (a) 
BE ia io Min Ok gine jae bento 3.2 
CNNEEENES «50 oso 0 save up 2.7 
Matte and blister......... 2.2 
DE i Pesos StS a7 


(a) This scale is based on copper at 18c. 
a pound and varies with the price. 


Lead 
. Per Cent of 
Gross Value 
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Zinc ‘ 
Per Cent of 
Gross Value 
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pe Et”) ee are ue 
n Vana b sath Sto.6 oe ese ee G 


210 : 


market price. Article 21 states that all 
mineral and metallurgical products con- 
taining more than 250,000 pesos in gold to 
the metric ton must be refined in Mexico 
and presented to the mint for coinage. 
This law also decrees that states, munic- 
ipalities, federal districts, and territories 
have no power to impose mining taxes of 
any kind. The only tax to be paid to 
these local governments will be paid by the 
metallurgical industries. A certain per- 
centage of all production taxes collected 
by the government will be returned to the 
states and territories in which the produc- 
tion originated, however. No production 
tax at all will be levied on exported ores 
containing less than the following amounts 
of metal: 3 per cent copper, 4 per cent 
lead, 15 per cent zinc, 2 grams of gold 
or 100 grams of silver to the ton. 

Production taxes on other ores and 
metals range from 5 per cent on exported 
iron ores to 1 per cent on iron concen- 
trate. Tin, graphite, manganiferous iron 
ore, quicksilver, sulphur, antimony, and 
white arsenic are included in the list for 
which a special schedule has been made. 
On metals not specified the taxes will range 
from 1.5 per cent on the metal content in 
exported ores to 1.2 per cent on the re- 
fined product. 


Survey Colorado Beryl Find 


A comprehensive survey of a new beryl 
deposit, found in Jefferson County, Colo., 
12 miles west of Golden, is being made by 
R. W. Kramer, president of Sarsfield 
Consolidated Mining & Milling, a Denver 
company, which has acquired the deposit. 
Preliminary tests indicate that the deposit 
contains about 4 per cent beryllium. Beryl 
normally carries about 5 per cent beryllium, 
but is sometimes found to contain alkali 
metals that lower the beryllium content, 
as in a small beryl deposit near Cajfion 
City, Colo., where sodium replaces part of 
the beryllium. Negotiations for develop- 
ment of the Golden deposit by a large 
metal company are said to be under way. 


® 
Universal Ex. Plant Complete 


Construction of the new 800-ton zinc 
concentrator of Universal Exploration, 
U. S. Steel subsidiary, at Jefferson City, 
Tenn., has been completed and the plant 
is ready to start. It has been built at a 
cost of $1,000,000 to permit of tripling 
capacity as development and the zinc con- 
sumption of the steel company may war- 
rant. The grade of ore is not known, but 
it is said to be slightly higher than that 
at the near-by Mascot mine of American 
Zinc, where 4 per cent zinc ore is handled. 
Like Mascot ore, no lead occurs in the 
Universal deposit. The company holds 
about 1,200 acres of land. 


To Mine Beryl in Austria 


Mining of beryl ores in the State of 
Steiermark, southeastern Austria, will be 
undertaken by a new company, known 
as the Beryllium Company of Graz, in 
which American interests are said to 
have important holdings. Dr. A. Torn- 
quist, of the Geological Institute of the 
University of Graz, has examined the 
deposit. Open-pit methods will be used. 





Morenci Shaft Being Completed 
to Drainage Tunnel Level 


IDENING of a pilot raise, connect- 
ing the No. 18 or drainage tunnel level 
with the No. 14 level, is now being under- 
taken by Phelps Dodge at its Humboldt 
mine, Morenci, Ariz. When this work is 
completed and hoisting equipment and a 
new headframe are finished, the company 
will be ready to mine the Humboldt ore- 
body through the No. 14 level as the main 
haulage unit, replacing No. 5 level, which 
has been used up to the present. Ore 
above the No. 5 level has been depleted. 
No. 6 shaft has been deepened from the 
No. 7 level, where it had been bottomed 
previously. The new hoist, constructed by 
Nordberg Manufacturing, will have a 
hoisting capacity of 350 tons an hour in 
two seven-ton skips. This will permit 
hoisting 5,000 tons—the present capacity of 
the Morenci concentrator—in fourteen 
hours. Hoisting speed will be 1,275 ft. 
per minute, and the hoist will be driven 
by a 750-hp. electric motor. 
Treatment methods for the extensive 
Clay low-grade sulphide orebody at Mor- 
enci will be tested in a two-unit pilot plant 
now being built. The results will probably 
determine the type of plant that will be 
built at Morenci to handle ore from this 
low-grade deposit when the Humboldt 
mine is exhausted. The pilot plant will 
consist of a 100-ton sulphide milling unit 
and a 50-ton leaching and electrolytic unit, 
and it probably will run for about a year. 
Leaching experiments have been made on 
the ore at Douglas, and the results made 
the management decide on a competitive 
test with concentration methods. C. Le- 
grand, consulting engineer of the corpora’ 
tion, is in charge of the work. 


Additional Copper Curtailment 


Inspiration Consolidated Copper, in the 
Globe-Miami district, and Magma Copper, 


at Superior, are the most recent Arizona | 


properties from which news of curtailment 
has been received. Operations at these 
mines have been placed on a five-day basis, 
similar to that in force at the Phelps Dodge 
properties. Miami and United Verde Ex- 
tension are the only two large copper 
producers in Arizona that have not an- 
nounced substantial cuts in output. 

In British Columbia, Granby Consoli- 
dated has laid off nearly 200 men at its 
Hidden Creek mine and Anyox smelter. 
No official statement has been made as 
to the duration of the suspension, but its 
announcement has long been expected, as 
operations have been on six-day week basis, 
with no overtime. 


Strike Gold in North Lily 


A fissure of high-grade silver-gold ore 
has been struck on the 700 level of the 
North Lily mine in the Tintic district of 
Utah. Assays made by the company, which 
is controlled by International Smelting, in- 
dicate an average of $22 in gold a ton. 
The strike was made in the face of a 
crosscut driven in a quartzite formation. 
Work is now being pushed to determine 
whether the strike will develop into an 
orebody similar to the deposits found in 
the Eureka Standard, an adjoining prop- 
erty, or whether it is only an isolated 
high-grade pocket. 
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Study Mexican Silver Crisis; 
Central Mines Hardest Hit 


ITH the price of silver making new 

lows, the Mexican mining industry, 
particularly in the central states, finds itself 
in a chaotic condition. Many of the inde- 
pendent mines that produce only silver have 
closed, and the resulting unemployment has 
created a serious problem. Government 
officials, banking interests, and the mining 
companies are attempting to find some 
method of counteracting the effect of the 
low price. 

Under the chairmanship of Montes de 
Oca, secretary of the Mexican Treasury, 
several meetings have been held in Mexico 
City by representatives of banking and 
mining interests. Three subcommittees 
have been appointed, each to study one 
particular phase of the situation, including 
the possibility of organizing a silver pro- 
ducers’ association to increase consumption 
of silver by. the fine arts and to attempt 
to stabilize prices; the possibility of lower- 
ing production costs in Mexico and obtain- 
ing an equable basis of curtailing present 
output; and the possibilities of re-establish- 
ing silver in national currencies. Mining 
men are not too sanguine of results, how- 
ever, as they feel that, under present con- 
ditions in Mexico, costs are about as low 
as they can be. 

Camps in Guanajuato, Hidalgo, Zacate- 
cas, and Guerrero are hard hit by the low 
silver price, and seventeen petitions for 
permission to readjust payrolls are now 
before the arbitration board. Real del 
Monte, at Pachuca, which had already let 
out 741 men, has requested permission to 
discharge 360 more. San Rafael y Anexas, 
in the same camp, has been authorized to 
discharge 350 men. Suspension of opera- 
tions at La Dura Mill & Mining, near 
Ortiz, Sonora, was effected some time ago. 
This property, controlled by Dolores 
Esperanza, produced about 750,000 oz. of 
silver in 1928, from treatment of 25,000 
tons of ore. The company is said to have 
made a loss of 122,000 pesos in 1929, as 
compared with a profit in 1928. 

In Zacatecas, Pittsburg Vetagrande 
Mining has considerably reduced its work- 
ing force at El Bate; Mexican Corpora- 
tion has also readjusted its Fresnillo oper- 
ations; Zacatecas Metals has suspended all 
work; and El Oro Mining & Railway is 
curtailing operations at its Noria and 
Panteleon properties. Small mines that 
have closed include the El Conjuro and Naz- 
areno. On the other side of the ledger, 
Mazapil Copper is reopening the Cabres- 
tante copper mine, at Concepcion del Oro, 
and has started unwatering the adjoining 
Azules property, on which it has taken a 
lease. No decision has yet been made on 
the construction of a new mill at the 
Arazanzu mine. Production of copper and 
lead from the smelters at Concepcion del 
Oro and Saltillo is about normal. 

Conditions in Jalisco are generally un- 
favorable. The old Cinco Minas property 
has definitely closed down and is now dis- 
mantling its 500-ton cyanide plant for 
treatment of silver-gold ore. Piedra Bola, 
Mazata, and Amaro have also notified 
authorities that they cannot continue work 
under present conditions. 

In the northern section, the effect of the 
silver price has not been felt so greatly, 
as most of the metal is produced as a by- 
product in lead mining and the price of 
lead has been fairly well maintained. Such 
curtailment as has been effected has been 
undertaken largely by zinc properties, sev- 
eral having suspended all shipments. 

Although the new steam-power plant of 
the Compafiia Nacional de Electricidad at 


Torreon, Coahuila, has been put in opera- 
tion, mining activities in Chihuahua are 
still hampered by lack of power, as_ a 
further cut in the supply from the Boquilla 
dam has become necessary. The initial 
unit of the Torreon plant has a capacity 
of 12,000 kw., and additional units will 
bring the capacity up to 27,000 kw. 
by April. 

Rainfall has several times proved inade- 
quate to tide the Boquilla plant, which is 
controlled by Electric Bond & Share, over 
the Mexican dry season. In the fall of 
1929, a cut of 25 per cent in the company’s 
supply of power to Chihuahua mining 
properties became necessary, but the 
amount of water back of the dam is so 
low that an additional cut was imperative. 
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© Canadian Geological Survey 

At the Washington mine, near Stewart, 

B. C., the mine boarding house is bolted 
on the side of the cliff 


New York & Honduras Rosario 
Having Trouble With Labor 


The labor situation at the New York & 
Honduras Rosario mine, near San Juancito, 
Honduras, is reported to be extremely seri- 
ous. About a year ago Communist agita- 
tors entered the camp, and evidently their 
efforts are bearing fruit. On Jan. 20 three 
miners entered the company’s office, intend- 
ing to kill H. Laycock, the mine superin- 
tendent. As a result of the shooting Gus 
Frobom, mine foreman, was killed and 
V. E. Gisselberg, assistant engineer, was 
seriously wounded. Mr. Laycock was also 
wounded in the left shoulder. Last Novem- 
ber an American shift boss was seriously 
wounded underground by a miner who 
attacked him with a knife. About 300 men 
are employed in the mine, which produces 
about $1,500,000 in silver and gold annually. 


Union Starts Tepezala Mill 


Operation of the new 400-ton copper con- 
centrator erected at the Tepezala mine, 
Aguascalientes, Mexico, was started early 
in February by Union Copper. This com- 
pany was formed by Henry Wyman last 
summer to lease the property from the 
Guggenheim interests for a period of 25 
years. The railroad to the property was 
included in the lease. A 7-km. transmis-. 
sion line has been built to the property 
from the Minerva Mining power plant. 
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Drill Hole at Pecos Indicates 
Improvement in Lead Grade 


A drill hole put down at a 38-deg. angle 
from the No. 8 level of the Pecos mine 
of American Metal, near Santa Fe, N. M., 
has cut 114 ft. of ore between the Nos. 8 
and 9 levels that assays 17.69 per cent 
zinc, 10.25 per cent lead, 8.28 oz. of silver, 
and 0.3 oz. of gold a ton. The average 
assay for Pecos ore is about 16 per cent 
zinc, 3.5 per cent lead, 3.5 oz. of silver, 
and 0.1 oz. of gold, and the tripling of the 
lead grade indicates that, as operations 
gain depth, the Pecos mine may become 
almost as important a producer of lead 
as it is of zinc. Parts of the core, assayed 
in 3-ft. sections, ran as high as 16 per 
cent lead, 31 per cent zinc, and 12 oz. of 
silver. 

Orebodies in the Pecos mine are lentic- 
ular in character. Drilling had previ- 
ously indicated that the Evangeline orebody 
pinched between the Nos. 6 and 8 levels, 
but at the latter depth it was again 50 ft. 
wide, and the new hole shows that it may 
widen further with depth. Production 
from the property is still on the curtailed 
basis of about 350 tons of ore daily, as 
compared with capacity of 600 tons daily. 
Development work and shaft-sinking oper- 
ations will be continued at normal rate, 
however. The low price of zinc is the 
cause of the curtailment. 


Tonopah Mining to Exploit 
Nicaragua Copper Mines 


Tonopah Mining has been granted a 
25-year concession on mineral deposits in 
public lands near the eastern coast of 
Nicaragua, according to Associated Press 
dispatches. The properties are said to 
carry copper ore. Included in the agree- 
ment is a provision for the construction 
of a 50-mile railroad from the mines to 
the Caribbean Sea. According to the com- 
pany’s last annual report, Tonopah owns 
92.5 per cent of the capital stock of Tonopah 
Nicaragua, which holds a copper property 
on which 1,500,000 tons of 5 per cent ore 
was estimated to be in sight. About $150,- 
000 was advanced to the Nicaragua com- 
pany for diamond drilling. According to 
M. B. Huston, vice-president of the com- 
pany, Tonopah is not yet prepared to pro- 
ceed with equipment of the property, as 
several matters remain to be worked out. 


Ship Record High-Grade Ore 
From Cripple Creek Lease 


The richest carload shipment of ore made 
within the last ten years from a mine in 
the Cripple Creek district of Colorado was 
delivered to the Golden Cycle mill, at 
Colorado Springs, early in February. Set- 
tlement was made on the basis of $176.60 
in gold and 20 oz. of silver per ton. The 
30-ton carload is said to have had a gross 
value of more than $6,000. Another car- 
load of this ore, which is being shipped 
from the Shurtloff claim of United Gold 
Mines, was settled on a basis of $114 a 
ton, ten days earlier. The claim is being 
operated by lessees. 

A raise from the No. 14 level of the 
Cresson Consolidated property to the No. 
17 level of the Rose Nicol claim of United 
Gold Mines has been completed, thus facil- 
itating ore hoisting from the Rose Nicol. 
Development results on the No. 17 level 
of this property have been favorable. 
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View of the new Ontario Refining copper plant at Copper Cliff as it appeared in January, 


Lake Shore Completing Repairs 


to Damaged No. 3 Shaft 


Repairs to the No. 3 shaft of Lake Shore 
Mines, at Kirkland Lake, Ont., necessitated 
by earth movement several weeks ago, have 
been practically finished, and the shaft is 
expected to be completely in commission 
by the end of the month. Timber shaft 
sets between the 400 and 600 levels have 
been replaced with steel sets. To prevent 
a recurrence of similar troubles at greater 
depths, shaft pillars 200 ft. long will be 
left below the 2,000 level. A new Nordberg 
hoist is being installed. 

Development on the lower levels is show- 
ing large amounts of high-grade ore. About 
1,600 ft. of drifting has been done on the 
2,000 level, the deepest opened to date, and 
the average grade of ore is $30 over widths 
of 10 to 12 ft. Three oreshoots have been 
opened on this level, and a total length of 
8,000 ft. is a possibility. Production con- 
tinues at 1,400 tons of ore daily, with 
monthly gold output about $550,000. Slow 
steel deliveries have held up the mill ex- 
pansion, and probably the plant will not 
handle 2,000 tons daily until June. 


Wright-Hargreaves Output in 
January at High Level 


Production from the Wright-Hargreaves 
gold property, at Kirkland Lake, Ont., 
was more than $200,000 in January, which 
is the best record in a long time and indi- 
cates the possibility that 1930 may equal 
the record output of $2,150,843 in 1926. 
At present about 550 tons of ore, averag- 
ing more than $12 a ton in grade, is being 
handled daily. This compares with pro- 
duction of 400 tons daily, adopted early in 
1929, when it became apparent that mine 
development had not kept step with output. 
Mill capacity is 750 tons daily, and the 
mine may be put on that basis some time 
this year. In 1928 the average grade of 
ore handled was $7.20 a ton and in 1929 
it was about $9.50. 


ae 


looking west. The cell house is at the right. 


Improvement at Wright-Hargreaves is 
attributed to favorable mine developments 
and to the adoption of square-set stoping 
in place of the shrinkage methods formerly 
used, which were held accountable for con- 
siderable dilution. During 1930, the man- 
agement plans to prepare for continuing 
Nos. 1 and 3 shafts to 3,000 ft., the limit 
of hoisting capacity. Additional fine-grind- 
ing equipment will be added to the mill 
in the hope of increasing recoveries. 


a 
More Kootenay Mines Close 


Because of Low Prices 


Low silver and zinc prices have caused 
either the complete closing or the cur- 
tailment of many mines in the Kootenay 
district of British Columbia. The McAllis- 
ter, controlled by Standard Silver-Lead 
Mining, which, early in 1929, was one of 
the largest shippers in the province, has 
been closed. McAllister produces dry silver 
ore, averaging about 40 oz. per ton, and 
received a specially low rate on account 
of the ore’s fluxing property. Lucky Jim, 
controlled by the Victoria Syndicate, of 
London, and producing chiefly zinc con- 
centrate, has also been closed. 

Both Whitewater Mines and Cork-Prov- 
ince have reduced the working force to five 
men. These are silver-lead-zinc properties, 
with zinc predominating. Ruth-Hope Min- 
ing Company has curtailed milling opera- 
tion, pending more satisfactory metal 
prices. Curtailment to 50 tons of ore daily 
at the Noble Five mine is attributed to mid- 
winter water shortage. The company, 
which started to pay monthly dividends of 
0.5c. per share of 50c. par in January, has 
notified shareholders that dividends will be 
suspended until metal prices improve. 
These cessations and curtailments, follow- 
ing the suspension of operations at Koote- 
nay-Florence, Yankee Girl, Lorne, Ram- 
bler-Cariboo, and Utica, mines operated by 
companies sponsored by Stobie, Forlong & 
Company, have thrown a large number of 
miners out of work. 





The covered headframe of International Nickel’s Frood shaft in the Sudbury district 
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Operation of New 300-Ton Mill 
at Shenandoah-Dives Started 


On Feb. 12, operation of the grinding 
equipment in the new 300-ton lead- 
copper flotation plant of, Shenandoah- 
Dives Mining, near Silverton, Colo., was 
started. Crushing of ore at the mine 
crushing plant was started on Feb. 10, 
and the first load of ore was transported 
by the new 10,000-ft. rope tramway on 
Feb. 11. For the most part, the per- 
formance of all the new units is emi- 
nently satisfactory, according to Charles 
A. Chase, general manager of the 
company. 

The concentrator was built by the 
Stearns-Roger Manufacturing Company, 
the original contract calling for opera- 
tion in November, 1929. Trouble in 
constructing the tramway caused the 
delay in starting operations. <A. J. 
Weinig designed the mill, which is built 
in two units. The present capacity of 
300 tons represents only the first unit. 
The second unit will be brought into 
operation by the addition of the neces- 
sary equipment as soon as mine develop- 
ment warrants the step. Ore at the 
Mayflower mine, which was acquired by 
the Shenandoah-Dives interests in 1926, 
averages about 0.3 oz. of gold and 5 oz. 
of silver to the ton, in addition to 0.7 per 
cent lead and 1.4 per cent copper. 


Homestake and Bradley Explore 
Plumas County Property 


Homestake Mining and F. W. Bradley, 
of Alaska Juneau and Bunker Hill & Sul- 
livan, are making a joint examination of 
the Hallsted property, near Virgilia, 
Plumas County, Calif. A camp has been 
established, portable compressors have been 
installed, and a sampling plant and assay 
office have been built. Some diamond 
drilling has been done, but the work at 
present consists of drifting, crosscutting, 
and sampling to determine the value of 
the property. About 30 men are employed. 


Build Tramway for North Star 


Surveys for construction of a cable tram- 
way to connect the North Star mine, at 
Grass Valley, Calif., with the Empire mill 
have been completed by Newmont Mining, 
which controls both these gold properties, 
and the tramway is expected to be in opera- 
tion by July. The distance is about 1 mile. 
Steps are being taken to open the upper 
levels of the North Star mine to leasers. 
Development and stoping are in progress 
on the lowest levels. 
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New Chilean Mining Code Gives 
Wider Scope to the Industry 


Passing of the new Chilean mining 
code, which was signed om Jan. 23 by 
the President of Chile, and which sup- 
plants the old code in force since 1888, 
grants the prospector and mining com- 
pany a larger scope. According to the 
old code, free acquisition of mining 
claims was limited exclusively to the 
ores of the major metals and to precious 
stones. The new law permits staking 
claims on a larger number of metals and 
non-metallic minerals. The state re- 
serves to itself the exploitation of guano 
deposits and liquid petroleum, as well 
as of nitrates and analogous salts on 
public lands. 

Another change has been the elimina- 
tion of the provision that permitted the 
discoverer of mineral on virgin ground 
the right to denounce claims within a 
radius of 5 km. of the claim shaft during 
the fifty days following registration of 
the original claim. In addition, survey- 
ing of the claim within 180 days of the 
date of denouncing is made compulsory. 
The provision forbidding the denouncing 
of more than three claims by one person 
was eliminated, as it had not proved 
effective. 

i? 


Tamaya Tonnage Too Small for 
Large Mill, A.S.&R. Finds 


Tonnage left in the old Tamaya mines, 
Province of Coquimbo, Chile, was too 
small to warrant construction of a cop- 
per flotation plant with a capacity of 
1,000 or 2,000 tons daily, according to 
the manager of the Chilean company 
that owns the property, and consequently 
American Smelting & Refining, which 
held an option on it, was not willing to 
continue with equipment.- Possibly a 
smaller plant will be built by Chilean 
interests, however. 

The Tamaya mines were at one time 
the largest producers of copper in the 
world, and are credited with an output 
of about 266,000 metric tons of copper 
from high-grade ores averaging 15 per 
cent. To develop the old workings, a 
tunnel was driven 2,615 m. cutting the 
main Tamaya vein at a depth of about 
820 m. on the dip of the vein. A raise 
was then put up to the old Rosario shaft, 
700 m. deep on an incline, and about 
1,000,000 cu.m. of water was drained 
through the tunnel. This volume of 
water took more than a week to run 
through, although the tunnel had a sec- 
tion of 8x8 ft. The total cost of driving 
the tunnel is put at $774,000, of which 
A.S.&R. paid $324,000. Work was dis- 
continued in December. 














This impressive collection of cars at the new Frood shaft, Sudbury, Ont.. 
indicates the prosperity of the Canadian miner 


Senate Raises Zinc Duty on 
10 to 25 Per Cent Ore 


Duty on zinc-bearing ores was raised by 
the U. S. Senate to 1.5c. a pound on the 
metal content of all ores containing more 
than 10 per cent zinc, at its tariff session 
in Washington on Feb. 18. The present 
duties for ore containing more than 10 
per cent zinc but less than 25 per cent 
range from 0.5c. to lc. a pound. The at- 
tempt to obtain a duty on ores containing 
less than 10 per cent zinc—designed to 
prevent importation of low-grade ores 
from the Canadian side of the Metaline 
Falls area— failed, however, and these ores 
will continue to enter the United States 
free, unless a change is made in confer- 
ence. Several other items of interest to 
the mining industries have been changed 
in the last few days. Debate is being 
speeded up in the hope that the bill may 
be completed early in March. 

A sharp reduction in the tariff rates 
on aluminum metal and utensils was 
passed on last Monday, Feb. 15. The 
rate on sheet and bar aluminum was 
reduced from 9 to 33c. per pound. Scrap 
and crude aluminum was cut from 5 to 
2c. per pound by the close vote of 41 
to 39. The main argument advanced 
for these changes was that the Alumi- 
num Company of America has a virtual 
monopoly in its field, controlling the 
bauxite deposits, smelting, manufacture, 
and distribution. Imports are chiefly 
from company holdings, it was pointed 
out. Senator Walsh stated that the com- 
pany had declined to reveal its costs 
and that the existing tariff rates there- 
fore have no tangible justification. 

In the Senate amendments, fluorspar is 
assessed at $5.60 per ton if containing 
above 93 per cent calcium fluoride and 
$8.40 per ton if not more than 93 per cent. 
The present rate is $5.40, which the finance 
committee raised to $8.40 without regard 
for the difference between spar for flux 
purposes and spar for chemical manufac- 


ture which is handled by the per cent 
specification. 

Slate was raised for the ad valorem rate 
of 15 per cent to 25 per cent. Crystalline 
graphite, proposed for lic. per pound, is 
put back to the present rate of lic. The 
additional duty placed on hollow drill steel 
valued at over 4c. per pound was canceled. 


& 
No New Ore Found at U.V.X. 


Development work at United Verde Ex- 
tension, near Jerome, Ariz., failed to en- 
counter any new orebodies during 1929, 
according to J. S. Douglas, president of the 
company. Ore reserves are now estimated 
at 625,000 tons of 7.5 per cent copper, com- 
pared with reserves of 778,620 tons of 
8 per cent copper at the end of 1928. The 
tonnage above the 1,200 level proved to be 
larger than estimated, thus accounting for 
the decrease of only 150,000 tons in re- 
serves despite the extraction of 358,654 
tons of ore during the year. Only two 
years of operation at the present rate are 
indicated by the reserves at this property, 
and hope for finding new ore is exceedingly 
remote. 

a 


Work at Silverado Stopped 


Premier Gold Mining has stopped all 
work on the Silverado group, near Stew- 
art, B. C. No reason has been given for 
the shutdown, and information as to its 
permanence is not available. Premier 
acquired an option on control of the prop- 
erty early in 1928. A subsidiary, Silverado 
Consolidated Mines, was formed and a 
tunnel was driven 850 ft. to develop a 
shear zone, carrying lenses of high-grade 
silver ore at a depth of 600 ft. A raise 
was then put up to the surface. Although 
development was unofficially reported to 
have been disappointing, some ore is said 
= ae been. developed above. the tunnel 
evel. 


Looking northeast toward the new Ontario Refining plant, Copper Cliff, showing the rapid progress 
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of work since construction was started last summer 
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London Puzzled by Unchanged 
Copper Price; Tin Restriction 


London, Feb. 15—At the moment cop- 
per and tin are the most interesting metals 
to followers of the London market. Metal 
men here are puzzled to understand the 
maintenance of the copper price in New 
York at 18c. a pound in view of the quota- 
tions for forward delivery on copper in 
London, which are £4 lower per ton. The 
great increase in stocks, shown by statistics 
for January and December, is expected 
here to foreshadow a decline in the price. 
The suggestion has been made that the 
price is being kept at its comparatively high 
level to assist financing of the new Rho- 
desian copper companies in these days of 
troubled stock markets. In this connection 
an interesting report has been circulated 
that engineers representing a large Ameri- 
can copper company, possibly Kennecott, 
will examine a copper property in Rho- 
desia held by Herbert G. Latilla, whose 
chief mining interests are at present in 
African gold and tin. 


Additional tin companies are giv- 
ing adherence to the restriction scheme pro- 
posed by the British Tin Producers’ Asso- 
ciation, and about 90 per cent of the world’s 
total tin production is now said to be rep- 
resented by the companies included in the 
organization. The mines in the Dutch East 
Indies, however, are not participating in the 
week-end stoppages that are now the prac- 
tice in the Far Eastern dredging areas. 
Alfred James has pointed out that probably 
the real cause of the slump in the tin 
price is the huge output of metal by old, 
established, low-cost producers. This prac- 
tice, he believes, chokes off new mines and 
makes for lessened interests in prospecting. 
The result will be that, when the old 
producers are exhausted, new mines will 
not be available to take their place and a 
famine will be created, preventing a con- 
tinuous expansion of consumption. The 
outlook for the Cornish tin-mining industry 
is serious, as few Cornish producers can 
keep costs below £180 a ton, the present 
price level. 


is _Directors of Trepca Mines, the 
Jugoslavian silver-lead-zinc property, have 
voted to increase the company’s capital 
from £1,000,000 to £4,000,000. The in- 
crease has been justified by discovery of 
further rich orebodies in the company’s ex- 
tensive concession, covering an area of 
about 409 square miles. A 500-ton con- 
centrator is now being built at the Stantrg 
mine, and development is under way at 
several other points. Trepca is controlled 
by Selection Trust. American and French 
groups are also actively engaged in de- 
veloping properties in Jugoslavia. 


es Grangsberg, the Swedish iron- 
ore producer, is planning to increase its 
exports of iron ore. By 1931, the com- 
pany plans to export 9,000,000 metric tons 
of ore, The tonnage that can be exported 
is limited by the capacity of the govern- 
ment transportation system, which is now 
only 8,000,000 metric tons annually. A dis- 
covery of iron ore is reported near Amble- 
side, Westmoreland, England. Drilling 
will be undertaken at this point. 


.. .. The Soviet government alleges 
that Lena Goldfields has not fulfilled the 
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terms of its contract, and the position is 
strained. Officials of the company have 
not yet received any official word of sus- 
pension of its concession, however. The 
company was granted concessions in 1925 
that included the Lena-Vitim mines and 
areas in the Ural and Altai Mountains 
containing copper, iron, and other metal 
deposits. These concessions ran for a 
period of from thirty to fifty years. Mos- 
cow has officially admitted that in two 
years 20 per cent of the concessions 
worked by foreign capital in Russia have 
been suspended. 


a Stanley C. Smith has resigned as 
general manager of the Chemical & Metal- 
lurgical Corporation, Ltd. 


No Offer of Mufulira Stock; 
N’Changa Cuts Low Grade 


London, Feb. 18.—The new company 
that will operate Rhodesian Selection 
Trust’s Mufulira mine has been launched. 
No public offering of stock will be made, 
as all funds are being supplied by Rho- 
desian Selection Trust and Bwana 
M’Kubwa. The British South Africa 
Company has the right to subscribe to 
10 per cent of the issue if it so desires. 
Drill hole No. 20, at Mufulira, the deep- 
est yet drilled at the property, has cut 
20 ft. of ore averaging 8.19 per cent 
copper at 1,527 ft. The hole is being 
continued to cut the second and third 
orebodies. 


.. .. At N’Changa Copper, the lat- 
est drill hole to be completed, No. 
B21, apparently cut the same peculiar 
silicified belt as No. D16. The entire 
mineralization is chalcopyrite, averaging 
1.65 per cent copper over the remarkable 
width of 238 ft. This is more than 
double the width of the normally en- 
riched strata at N’Changa. Hole No. 
B21 is almost directly west of No. B19, 
in which 100 ft., averaging 5.18 per cent 
copper, was cut. 


... . January output of Bwana 
M’Kubwa Copper from its Bwana mine 
was the equivalent of 612 short tons of 
refined copper, compared with 598 short 
tons in December. Completion of the 
N’Kana railroad from the Kafue bridge 
is expected in April or May. As soon 
as transportation to the property is com- 
pleted, work on construction of the 
5,000-ton N’Kana concentrator will be 
started. Plans for this plant are well 
in hand and the pilot mill is already on 
the ground. Boreholes are indicating 
N’Kana ore resources are greater than 
heretofore estimated, as the syncline is 
extremely deep. 


.. .. Rhodesia Broken Hill De- 
velopment has borrowed £250,000 for 
further plant expansion at its lead-zinc 
property. January output of slab zinc 
from the electrolytic plant was 1,502 
long tons, indicating that capacity opera- 
tion has been attained. Drilling at the 
property indicates 350,000 additional tons 
of sulphide ore in the deeper deposit 
recently investigated. The average assay 


of this ore is said to be 30 per cent zinc 
and 20 per cent lead. 


ste Northern Rhodesia Power 
Corporation, recently financed by the 
copper companies, is investigating a site 
for the location of a 100,000-hp. hydro- 
electric installation. In the annual re- 
port of the British South Africa Com- 
pany, an estimate is made that within 
five years, the copper mines in Northern 
Rhodesia will be sending 10,000,000 tons 
of ore to concentrators annually. 


Tin in South West Africa; 
Brakpan Reserves Down 


Johannesburg, Feb. 12. — Promising 
deposits of cassiterite are reported to 
have been found near Arandis, in South 
West Africa. The first deposits of the 
mineral in the province were found in 
1910, when it was still in German pos- 
session. Production has been spasmodic, 
but in 1928 it amounted to about 200 
tons of tin concentrate. Important 
Nigerian and Union of South Africa 
interests are securing options on the 
new finds. 


S 6 a Publication of the recalcu- 
lated ore reserves at Brakpan Mines, on 
the East Rand, has caused a drop in 
the value of the company’s shares, as a 
large contraction in the total reserves 
is shown. On Dec. 31, 1929, the re- 
serves were put at 2,531,440 tons of ore, 
averaging 7.9 dwt. a ton, comparing with 
2,938,000 tons of ore, averaging 8.2 dwt. 
a ton, at the end of 1928. As produc- 
tion is about 1,000,000 tons of ore an- 
nually, the new estimate indicates that 
only half the tonnage extracted was re- 
placed by development work. Crushing 
at Brakpan was started in 1911, and divi- 
dends have been paid regularly since 
1912. The shares have dropped from 
£4 to £3 in value. A total of 1,020,000 
shares are issued. 


. . . . Good reports from the Seign- 
eury gold property, in the Hartley 
district, near Salisbury, Southern Rho- 
desia, indicate a possible increase in the 
production from this district, which is 
now about 180,000 oz. of gold annually. 
The chief producer at present is the Cam 
& Motor mine. Seigneury mine, which 
is owned by J. Cruickshank, has pro- 
duced on a small scale intermittently. 
The last records are for an output of 
only 85 oz. in 1926. 


Bey Passing of the new customs 
convention between the Union of South 
Africa and Rhodesia has been met with 
general satisfaction in mining circles, as 
it will undoubtedly affect the use of 
South African supplies in the covper 
districts under development near N’Dola. 


res Contracts for diamond drill- 
ing in Northern Rhodesian properties 
that are likely to continue over the next 
five years have been obtained by the 
Sullivan Machinery Company, of Chi- 
cago, U. S. A. The company already 
has a large organization established in 
Rhodesia and has several drills in 
operation. 
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MARKET AND FINANCIAL NEWS 


Steady Increase Seen in 
Potential Zinc Supply 
S. D. Strauss 


HE price of zinc is low, and the 
supply of the metal abundant. Yet, 
as the accompanying table indicates, no 
let-up has occurred in the process of 
equipping new mines for production. 
Producers of ores chiefly valuable for 
their zinc content will note with dismay 
that only two of the new mines will 
be dependent on zinc alone for their 
income. In the case of many of these 
properties lead or copper is of greater 
economic importance than zinc. The 
total increase that these new mines 
can provide by operating at capacity is 
estimated at 330,000 tons a year. Pro- 
duction in 1929 showed a gain of only 
50,000 tons compared with the record 
for 1928, indicating that at the present 
rate of increase more than six years 
will be required to absorb the additional 
production that may be placed on the 
market within the next three years. 
Production from Russia and Italy is 
expected to increase, but as data are 
not available their additions to the 
world’s zinc supply have not been in- 
cluded in these calculations. Of the 
mines that are included, the extent of 
several entries under the head of “Other 
Possible Sources” is problematical. 
The exact size of the electrolytic zinc 
plant that will be built by Cerro de 
Pasco in Peru has not been announced, 


but probably it will not be of less than 
100 tons of metal daily, on which the 
estimate in the table has been based. 
Plans of United Verde for producing 
electrolytic zinc are even more vague, 
but a 100-ton plant has also been used 
in the calculations. The size of the 
large concentrator that will be built at 
Treadwell Yukon’s Errington mine to 
supplant the small pilot plant now in 
operation has not been determined, but 
the average of the estimates made indi- 
cates a unit of 2,000 tons’ capacity. 


In estimating potential capacity, fig- 
ures for daily tonnage and grade of ore 
have been obtained from official sources 
as far as possible. Where these cannot 
be obtained, published estimates are 
used. A recovery of 75 per cent for 
complex ore and 80 per cent for 
straight zinc ore has been assumed, 
together with operation for 320 days 
of the year. Exceptions to this method 
of calculation have been made where the 
company itself has estimated probable 
metal output or where, as at United 
Verde and Cerro de Pasco, an electro- 
lytic zinc plant is planned. 

The calculations are far from hard 
and fast. Several mines—Base Metals, 
Mount Isa, Universal Exploration, and 
Buchans (which is not included in the 
table) are instances—are building or 
have built their plants to allow for 
doubling or tripling capacity if mine 
development warrants. In addition, the 
exhaustion of some of the old producers 


Potential Additional Sources of Zinc 


Zine 9 ———— 
Tonnage Content, Potential 1929 


Mine Location Daily Per Ce 
929 
Base Metals.... Canada.......... 350 12 
Empire.......:. Colorado......... 500 20(b) 
Se srdidke sca Ms adi hiaa a 1,000 8 
BOM a veces ce WNevede:......2:5 400 6.5 
1930 
Mount Isa...... | re 2,000(a) 8 
Rosebery....... Australia........ 550 22 
ee Se 300 10 
Pah ee os. 5, CRE nos Soawins 3,000 3.5 
Sherritt Gordon. Canada.......... 1,500 3.5 
Sterling........ ee ee 300 6.5 
Trepea....:.... Jugoslavia....... 550 10.5 
Sylvia Lake..... New York....... 500 10(d) 
Universal Ex.... Tennessee........ 800 6.5 
Other Possible Sources 

Lake George....  Australia........ 550 12 
Mount Isa...... Australia........ 2,000(a) 8 
Errington...... RG se acess 2,000 3:3 
Pend Oreille.... Canada-U.S...... 2,000 7 
Cerrode Pasco... Peru............. 1,600 9(b) 
United Verde.... Arizona.......... (©) (c) 


Zine Output 





Increase Other Output 


nt Tons Metal Tons 
10,350 500 9,800» Lead 11,000 
24.075 () 24,000 Lead 4,815 
20,100 10,000 =—'10,100 Lead 15,075 
6,500 3,000 3,500 Lead 8,500 
5,000... 5,000 Lead 70,000 
29700 7,000 += 22,700 Lead 8,000 
ce... 7,500 Copper _ 2,250 
25,0002... 25,000 Copper 15,000 
11,000 2.2! 11,000 Copper 11,00 
Seas: 1000 Lead 2,250 
14,0002. 14,000 Lead 15,000 
14,400 221. WOME odoasse. si, 
Bee nase SO cctink Sache 
ee 16,200 Lead 10,800 
35008 5... 35,000 Lead 
23,000 3,000 20,000 { rend. 3000 
34,000... 34,000 Lead 10,000 
36,000 10,000(6) 26,000 Lead ..... 
36,000(b) ..... 36,000 Copper ..... 
332,700 


(a) Mount Isa plans to start operations handling a large tonnage of carbonate ore, carrying onlylead. For 
this reason its initial output of zine will be only 5,000 tons annually, but it will gradually be expanded, even- 


tually reaching a total of probably 40,000 tons, on the bas 


is of treating only 2,000 tons of oreaday. The 


remaining 35,000 tons. has been indicated under “other possible sources.’’ (b) Estimated. (c) Not 


available. 
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must be assumed. But, on the whole, 
the table should indicate clearly that 
the world is likely to have more zinc, 
within the next year or two, than it 


wants at the prices the producer con-- 


siders profitable. 
z 


Production of Copper Down 
During January 


World production of copper during 
January was 153,746 tons, against 165,- 
344 tons in December. The daily rate 
of production for January was 4,960 
tons, which contrasts with 5,334 tons in 
December, and 5,852 tons, the average 
for the whole of 1929, according to the 
American Bureau of Metal Statistics. 

Statistics for January covering the 
North and South American producers 
revealed stocks of refined copper on the 
last day of the month of 203,404 tons. 

Refined copper production, shipments 
and stocks, North and South America, 
according to the American Bureau of 
Metal Statistics, follow: 


November December January 
1929 


Production: 1929 1930 
Primary........ 137,020 126,842 123,193 
Bad he cdeus 12,356 11,361 9,181 

Wb i046 +0 a 145,376 138,203 132,374 
Daily rate...... 4,846 4,458 4,270 
i ts: 

Sh suvia eo 37,879 35,652 30,358 

Domestic. ...... 68,979 58,150 69,932 
TH 65 ss 106.858 93,802 100,290 
Stock, Jan. 31..... WE eiceceen. 4s46nnae 


Production and stocks of blister and 
refined : 


December January 





Production: 1929 1930 
WMS d cen os eawes 74,772 67,602 
Biister. No. America....... 103,025 97,065 
Blister, So. America........ 27,226 23,967 
Refined, No. and So. Am... . 138,203 132,374 
World, blister basis. ....... Wee aonb ane 

— a i : 

‘o. and So. America: 
ister and i wees 268,406 269,815 
nana ‘ = ce sisal 171,320 203,404 
Tanks Siac 439,726 473,219 
Great Britain, total...... 7,284 8,195 
Sa eat wcihoncad 5,165 4,960 


Distribution of United States cop- 
per production during December and 
January: 


December January 


1929 ~ 1930 

Porph aks ic weeancind 28,615 ~~ 25,514 
io cine. bike Cicada os kaa’ 7,292 6,894 
WEES = vous cae Gone 31,999 28,694 
oo) ea ee 6,866 (a)6,500 

Total crude production. .... 74,772 67,602 
DRIES vc6 6 on cadihiscan's 2,412 2,181 
Imports in ore and matte...... Se anec ate 
Blister from scrap............ Se. oc aweke 
Smelter production.......... 89,789 83,945 


(a) Partly estimated. 
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Nevada Consolidated Net 
for 1929 Shows Gain 


For the quarter ended Dec. 31, the 
Nevada Consolidated Copper Company 
and subsidiaries report net profits of 
$3,213,711, after depreciation but be- 
fore depletion and federal taxes, equiva- 
lent to 66c. a share on 4,857,248 capital 
shares, against $5,517,409, or $1.14 a 
share, in the preceding quarter, and 
$6,526,819, or $1.34, in the last quarter 
of 1928. The net for 1929, based on 
the quarterly reports, was $19,241,893 
after the charges mentioned in the fore- 
going, equivalent to $3.96 a share, as 
compared with $16,894,912, or $3.48 a 
share, on the same share basis, in the 
preceding year. 





= 
Chief Con. Metal Output 
- Decreased in 1929 


Production of metals from properties 
owned and controlled by Chief Con- 
solidated Mining, in the Tintic district 
of Utah, showed large decreases in 
1929 as compared with 1928, according 
to the annual report of the company. 
The large amount of development work 
being undertaken has resulted in finding 
of some new orebodies, particularly in 
the Eureka Lilly mine. Operating profit 
for the year, after deduction of losses 
by subsidiary companies, is put at 
$20,007.84. The net income for the 
year was $150,659, as compared with 
$162,222 in 1928. Metal production is 
given in the accompanying table: 


Metal 1928 1929 
NG, 0G kee os 12,634 11,715 
a a Serer 18,720,727 12,195,551 
eee 1,436,703 1,299,774 
Copper, Ib. ...... 472,958 584,799 

d in zinc ores, 

On ai as saison 9,239 615,043 

SIDS os cise 9,822 946,452 
6 


Butte & Superior Mining 
Shows Loss for 1929 ~ 


A preliminary report of Butte & 
Superior Mining Company for the year 
ended Dec. 31, 1929, shows a loss of 
$5,983 after expenses and taxes, but 
before depreciation and depletion. In 
1928 the company reported a profit of 
$81,453 after taxes, depreciation, and 
other charges, but before depletion, 
equal to 28c. a share cn 290,197. 

Loss for the quarter ended Dec. 31, 
1929, was $43,870 after expenses and 
taxes, but before depreciation and de- 
pletion, comparing with a profit of 
$12,955 in the preceding quarter. 


gz 
Calumet & Hecla Shows 


Higher Net for 1929 


Calumet & Hecla Consolidated Copper 
Company reports far the quarter ended 
Dec. 31, 1929, a net profit of $1.456.789 
after taxes, depreciation, and other 
charges, but before depletion, equivalent 
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Mining Company Dividends and Yields for February, 1930 


Annual 
a0 Per Total Per Cent 
Companies in the United States Situation Share Disbursements Yield 
American Smelting & Refining Co.......... Various $1.00Q $1,829,940 5.2j 
Anacoda Copper, ©, 8, 1, 8........-se0ccee Various 1.75Q 15,344,407 7.2 
Bethlehem Steel Corp..................+. Various 1.50Q 3,604,348 5.9 
Bunker Hill & Sullivan, l,s............... Idaho 0.50 MX 163,500 eas 
Colorado Fuel & Iron................006. Various 0.50Q 171,178 3.7j 
Colorado Fuel & Iron, pfd................ Various 2.00 40,000 Geen 
Freeport Texas Su.phur..............0+0. Texas 2.00 QX 1,459,566 11.9) 
Homestake Mining, z.................+.- S. Dakota 0.50M 125,58) Mi 
cpr sian, pope ee cra Arizona 1.00Q 747,134 12.5j 
National 2ae@ 38> i865 02. cc enc Various 1.50Q 154,913 5.1) 
DUO MME ching a cis Foes sscsivciees Various 0.50Q 981,632 3.0) 
United States Steel, pfd.................. Various 1.73 7,214,920 4.9 
United Verde Extension, c................ Arizona 1.00Q ,050,000 33.3) 
Vanadium Corp. of America.............. Various 0.75Q 283,775 4.5 
Companies in Other Countries 
MI seo eee ks ok bese 0c esas Chile 0.75Q 2,320,000 8. 5j 
Conve Ge PRii0y 6 Beno o5n's 5s sc vie oc 0's Peru 1.50Q 1,684,263 9.5) 
Hollinger Consolidated Gold.............. Canada 0.05M 246,000 10.9) 
International Nickel, pfd.;¢,n......... .. Canada 1 8 158,959 5.9} 
N. Y. & Honduras Rosario, g, 8...........- Honduras 0.50 QX 100,000 oes 
WOUM-EUMNIE. 55 6 Sdn vic 8 x 5 sana ces ants Canada 0.15Q 713,574 9.2) 
RNS Aa wig hh lly dcde bdeedancampalhews Mae hene deeesURisen $38,393,089 


8s, silver; 1, lead; z, zinc; c, co per g, gold; n, nickel; Q, coarterle: QX, $1 quarterly and $1 extra; M 
r las 


monthly; MX, 25c. monthly, an 


to 72c. a share. This compares with 
$2,266,088, or $1.13 a share, in pre- 
ceding quarter and $1,912,905, or 95c. 
a share, in fourth quarter of 1928. Net 
profit for year 1929, computed from 
quarterly reports, totaled $7,365,001 after 
deductions for taxes, depreciation, and 
other charges, but before depletion, 
equal to $3.67 a share, against $5,560,- 
830, or $2.77 a share, in previous year. 


New Jersey Zinc Income 
Higher in 1929 


The New Jersey Zinc Company re- 
ports net income for 1929 of $9,221,794 
after depreciation, depletion, federal 
taxes, and other charges, equivalent to 
$4.69 a share on 1,963,264 shares of $25 
stock, against $7,433,545, or $3.79 a 
share, on the same basis in 1928. For 
the December quarter the net after 
above charges was $2,276,168, equiv- 
alent to $1.16 a share on $25 par stock, 
against $2,470,884, or $1.25 a share, in 
the preceding quarter and $1,998,617, 
or $1.02 a share, in the last quarter 
of 1928. 


& 
Calumet & Arizona 


Calumet & Arizona Mining Com- 
pany on Feb. 18 declared a quarterly 
dividend of $1.50 a share. Previously 
the company had been paying $2.50 a 
share quarterly. An announcement by 
the company said: “In view of the fact 
that large sums have been set aside for 
improvements and modernization of 
plants it has been considered advisable 
to reduce the dividend to $1.50. There 
has been expended about $7,000,000, 
and we are nearing the end of the 
program.” 


Butte Copper & Zinc 


Butte Copper & Zinc Company for 
the year ended Dec. 31, 1929, shows a 
profit of $203,053 after expenses and 
taxes, but before depletion, equivalent to 
34c. a. share earned on 600,000 shares 
of stock. 


c. extra; j, based on dividends fo: 


it twelve months. 


U. S. Silver Production 
Higher in January 

January silver production in the 
United States was greater than that 
of December. The American Bureau 
of Metal Statistics reports an output of 
4,914,000 oz. for January, against 
4,592,000 oz. in December, and 5,023,000 
oz. in January, 1929. The Canadian 
output for January was 1,882,000 oz., 
against 1,761,000 oz. in December of 
last year. 

' World output for November, the last 
month for which figures are available, 
was 21,294,000 oz., against 23,086,000 
oz. in October and 18,562,000 oz. in 
November, 1928. The Mexican output 
for November was 10,305,000 oz., 
against 11,934,000 oz. in October and 
8,643,000 oz. in November, 1928. 


American Metal Company 


The American Metal Company, Ltd., 
reports for 1929 a net profit of $2,802,- 
327 after depreciation, depletion and 
preferred dividends, equivalent to $3.49 
a share on the average number of 
shares outstanding during the year. In 
1928 the company reported a net profit 
of $2,651,938. 


United Verde Extension 


United Verde Extension Mining 
Company reports a net income for 1929 
of $2,988,897 after taxes, depreciation 
and depletion, equivalent to $2.84 a 
share on 1,050,000 shares of stock out- 
standing, compared with $1,020,026, or 
97c. a share, on the same basis in the 
preceding fiscal year. 


Consolidated Lead & Zinc 


Consolidated Lead & Zinc Company, 
Oklahoma, reports net profit for year 
ended Dec. 31, 1929, of $64,025. Gross 
income for the year was $1,380,846. 
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U. S. Lead Stocks Show 
Drop in January 

Stocks of refined lead, including anti- 
monial, in the hands of producers in the 
United States on Feb. 1 were 56,665 
tons, which compares with 61,675 tons 
on Jan. 1, and 76,575 tons on the last 
day of September, the peak for 1929. 

Output of refined, excluding anti- 
monial, by United States and Mexican 
producers during January amounted to 
72,894 tons, against 76,880 tons in De- 
cember, and 83,287 tons in November. 
Production of crude in January was 
72,930 tons, against 76,920 tons in 
December, and 80,803 tons in November, 
according to the American Bureau of 
Metal Statistics. 

a 


Higher Prices Paid for 
Zinc Concentrate 
Joplin, Mo., Feb. 14, 1930 


Blende 
Per Ton 

EUG os ccacaneeee thee eet ee ecaws $36.85 
Premium and Prime Western, 60%. 37.00 
Flotation concentrate, 60%........ 36.0 
Average settling price, all......... 35.29 

Galena 
iis OCP ETE PETC UE TOP TET ETE $78.70 
Basia SOG. WOE. so. cccsvccdiiseee 75.00 
Average settling price, all......... 76.51 


Shipments for the week: Blende, 
9,717; lead, 1,301 tons. Value, all con- 
centrates the week, $449,370. 

Zinc prices were elevated in a scram- 
ble for this product, as buyers raised bids 
and overbid each other in a clash for a 
share of the limited tonnage remaining 
in the bins. Flotation product was ad- 
vanced $2.50, and Prime Western $2 
per ton, flotation slimes selling at $36, 
and all other grades on the $37 basis. 
The offerings were speedily taken. 
About 15,000 tons of the 27,000 tons in 
bins has been sold. 


E.@M.]. Weighted Index of 
Non-Ferrous Metal Prices 
100 Is Composite for 1922-3-4 


1928 1929 1930 

ee 102.94 

os 9673 VIDS? 5.000: 
. 96.22 122.71 

97.14 116.36 ...... 

99.05 110.03....... 

100.16 109.66 
99.69 109.58 
-.. 99.85 109.81 
-100.53 109.29 
..- 102.34 108.52 
- 103.83 106.09 
.104.28 104.75 





Copper Sales in Fair Volume—Lead 
Steady—Zinc Prices Unsettled 


__ New York, F eb. 19, 1930—Domestic sales of copper have been in fair volume, 
with export business holding at a good level. There has been little change in the 
lead situation. Zinc prices are unsettled, despite the uplift in the market for 


concentrate. 


Tin is in good demand, though dealers are credited with most 


of the buying. Silver was weak on lack of support. Favorable action by the 
Senate in reducing the proposed tariff on crude and scrap aluminum attracted 


wide attention. The price of platinum was reduced to $59 an ounce by leading 
sellers on Feb. 18. Most of the metals in the platinum group were easy. 


Fair Business in Copper 


Though the market has the appear- 
ance of being a quiet affair, a check on 
sales reveals that a fair volume of busi- 
ness is being placed in copper. Busi- 
ness in finished products is improving, 
and this is reflected in a somewhat 
changed attitude on the part of buyers. 
Virtually all of the sales for the period 
were in prompt and February shipment 
metal. The unfavorable statistics for 
January were fully discounted. With 
production down and shipments tend- 
ing upward, it now looks as if the in- 
crease in stocks of refined at the end of 
the current month will be moderate. 
Producers believe that the turning point 
on the question of supply and demand 
is near at hand. All of the domestic 
sales were on the basis of 18c., Con- 
necticut Valley, and 184c., Middle West. 


a 
Lead Buying Moderate 


Prices are unchanged at 6.10c., St. 
Louis, and 6.25c., New York, the last- 
named also being the A.S.&R. quotation. 
So far as price is concerned the most 
interesting feature of the period was 
the sharp drop in London on Wednes- 
day, the 19th, after a long period in 
which the price there had been pretty 
well pegged. No special significance is 
attached to the decline and it is not 
expected that it will continue. Import 
parity is still above the New York 
price, but the decline abroad, if main- 
tained, will act as an efficient brake to 
any thought of a price advance in the 
domestic market. 


More Interest in Tin 


Buying of tin has improved re- 
cently, with a fairly good demand from 
consuming interests, largely for early 
shipment. Dealers were good buyers 
of futures. Prompt tin is in strong 
hands, and there is no disposition to 
unload at concessions, though, of course, 
forward shipment continues to command 
a premium. 

a 


Zinc Stocks Large 


Zinc statistics for January showed a 
gain in stocks of 10,671 tons, the supply 
on hand at the close of the month being 
estimated at 87,933 tons. Production 
during January was 51,133 tons, and 
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shipments were 40,462 tons. Trading 
has been rather slow. Prices developed 
further weakness, settling at 5.15c., East 
St. Louis. Up to a short time ago pro- 
ducers were inclined to hold out for a 
slight premium on April-May business, 
but lately this has disappeared. The ad- 
vance in concentrate strengthened the 
market in some directions, but so far 
this has had no influence on prices. 


® 
Silver Dull at 434c. 


During the last week the silver mar- 
ket has been dull, with very little interest 
shown by either buyers or sellers. Prices 
have sagged badly and at the close 
touched the previous low of Feb, 4 in 
both London and New York. 

Mexican Dollars (qld Mexican pe- 
sos): Feb. 13th, 324c.; 14th, 32%c.; 
15th and 17th, 324c.; 18th, 32%c.; 
19th, 32c. 


we 
Other Metals 


Quotations cover large wholesale lots, 
f.0.b. New York, unless otherwise specified. 
a prices are according to latest mail 
advices. 


ALUMINUM—Per lIb., 99 per cent 
plus grades, price of leading interest, 
24.30c. Outside market, 99 per cent 
plus, 24.30c., 98-99 per cent, 23.90c. 
London, 98 per cent, quoted at £95 per 
long ton, less 2 per cent for domestic 
consumption. 

ANTIMONY—Per Ib., duty paid: Chi- 
nese brands, spot, 83c.; futures, 73c. 
Cookson’s “C” grade, spot, 14c. Chinese 
needle, lump, 8c. Standard powdered 
needle, 200 mesh, 10c. 

BismutTH—Per Ib., in ton lots, $1.70. 
Smaller lots $1.85 and up. London 
7s. 6d. 

CapMiumM—Per lb., 80@90c. London, 
3s. 11d.@4s. for prompt. 

CHuromMiuM—Per Ib., 97@98 per cent 
grade, 95c.@$1. 

Copatt — Per Ib., f.0.b. Canadian 
works: Shot or rondelles, 97@98 per 
cent, $2.50. Contract sales booked at 
discounts, depending on quantity. Black 
oxide, 70 per cent, $2.10. London, nom- 
inal, 10s. for metal in small lots, 8s. for 
black oxide; 8s. 10d. for gray. 

*GERMANIUM D10ox1pE—Per gram in 
200- to 300-gram lots, $3.50. 


Irmp1umM—Per o0z., $180@$190 for 98 
@99 per cent sponge and powder. Lon- 
don, £39@£42. 
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Daily Prices of Metals 








|Blectrolytic Copper| __Straite Tin a a 
” Refinery New York New York St. Louis St. Louis 
ie & ves 39.125 6.25 6.10 5.25 
7 17.775 39.00 6.25 6.10 5.20@5.25 
8 17.775 39.00 6.25 6.10 5.20@5.25 
10 17.775 38.75 6.25 6.10 5. 20@5.225 
I 17.775 38.75 6.25 6.10 5.20 
12 Pisa ee sae y gots: 
Av’ge 17.775 38.925 6.250 6. 100 5.223 
13 17.775 38.50 6.25 6.10 5.15 
14 17.775 38.625 6.25 6.10 5.15 
15 17.775 38.75 6.25 6.10 5.15 
17 17.775 38.75 6.25 6.10 5.15 
18 17.775 38.75 6.25 6.10 5.15 
19 17.775 38.875@39.00 6.25 6.10 5.15 
Av’ge| 17.775 38.719 6.250 6.100 5.150 


Average prices for calendar week ended February 8, 1930, are: Copper, 
17.775c.; Straits tin, 38.979c.; New York lead, 6.250c.; St. Louis lead, 6.100c.; 
zinc, 5.242c.; and silver, 43.500c. 

Average prices for calendar week ended February 15, 1930, are: Copper, 
17.775c.; Straits tin, 38.675c.; New York lead, 6.250c.; St. Louis lead, 6.100c. ; 
zine, 5.173c.; and silver, 43.625c. 


The above quotations are our appraisal of the major markets for domestic consump- 
tion based on sales reported by producers and agencies. They are reduced to the 
basis of cash, New York or St. Louis, as noted. All prices are in cents per pound. 

Copper, lead, and zinc quotations are based on sales for both prompt and future 
deliveries ; tin quotations are for prompt delivery only. 

In the trade, copper prices are quoted on a delivered basis; that is, delivered 
at consumer’s plant. As delivery and interest charges be 4 with the destination, the 
figures shown above are net prices of refineries on the Atlantic seaboard. Delivered 
prices in New England average 0.225c. per pound above those quoted. 

Quotations for copper are for the ordinary forms or wirebars and ingot bars. For 
ingots an extra 0.05c. per pound is charged; for slabs, 0.075c.; and for cakes, 0.125c. up, 
depending on weight. Cathodes are sold at a discount of 0.125c. per pound. 

Quotations fer zinc are for ordinary Prime Western brands. Zinc in New York is 
now quoted at 0.35c. per pound above St. Louis, this being the freight differential. The 
contract price for High-Grade zinc delivered in the East is 1c. above the St. Louis price 
for Prime Western. 

Quotations for lead reflect —_— obtained for common lead, and do not include 
grades on which a premium is asked. 





Silver, Gold, and Sterling Exchange 


| Sterling | Silver “Sterling | Silver 


Feb. | Exchange |——H—————_- Gold Feb.| Exchange |} ———____—___ Gold 
“Checks” |New York| London | London “‘Checks” | New York London London 
6 | $4.863) 433 20% 84s103d| 13 | $4.857 432 202 84s1 14d 
7 4.863) 433 20 % | 84sI14d} 14 4.8533] 432 203% | 84sI1id 
8 | 4.863 | 44 20%, |......-.|-15 | 4.8534] 433 20 tes 
10 4.8533) 432 20% | 84sl14d} 17 4,855 432 20 84s114d 
11 4.8532) 433 20% | 84s10zd| 18 | 4.853 43% 20 % | 84s112d 
12 | Holiday| ... 204 84s114d| 19 4.853 432 1938 | 84s103d 





Average for the week ended Feb. 11: Silver, 43.600c.; Sterling Exchange, 
$4.85.975. 

Average for the week ended Feb. 19: Silver, 43.500c.; Sterling Exchange, 
$4.85.667. 

New York quotations are as reported by Handy & Harman and are in cents per troy 
ounce of silver, 999 fine. London silver quotations are in pence per troy ounce of bar 


silver, basis of 925 fine. Sterling quotations represent the demand market in the fore- 
noon. Cables command one-half cent premium. 











London 
ore. Copper sac vice * eae REE PST = “ae of 
= Tin Lead Zine 
Feb. Standard ga 
Spot 3M Spot 3M Spot 3M Spot 3M 


ef | TS 


Prices for lead and zine are the official prices for the morning session of the 


‘London Metal Exchange; prices for copper and tin are the official closing buyers’ prices. 


All are in pounds sterling per long ton (2,240 Ib.). 





LitH1uM—Per oz., 98@99 per cent 
grade in 2- to 6-lb. lots, $5. 


Macnestum—Per Ib., single orders 
for spot metal: 8-lb. ingots (3x3x15 
or 16 in.), 95c.@$1.05, depending on 
quantity; 24- or 3-lb. sticks (1% in.) 
90c.@$1.10, depending on quantity; 10- 
oz. sticks (1x12 in.), 80c.@90c. Dis- 
counts up to 20 per cent on larger 
orders or contracts. London 3s. 3d.@ 
3s. 6d. for 99 per cent ingots or sticks. 


MoLyspENUM—Per Ib. in 50-,to 100- 
Ib. lots, 99 per cent, $11; 97 per cent, 
$9. (Usually sold as calcium molybdate 
or ferromolybdenum, which see.) 


Nicket—Per lb., ingot, 35c.; shot 
36c. ; electrolytic, 35c. (99.90 per cent), 
for single lots of spot metal. London, 
per long ton, £170@£175. 


OsmrumM—Per oz., $70. Nominal. 
London, £13 15s. 


PALLADIUM—Per 0z., $32@$34; Lon- 
don, £6@£6 10s. 

PLATINUM—Official price quoted by 
the leading interest on small miscellane- 
ous orders for refined metal, per oz., 
$59. Transactions between dealers and 
refiners in the outside market are com- 
monly reported at several dollars less. 

London, per oz., £12@£12 10s. for 


refined; crude and scrap, nominal at 
£10 10s.@£11. 


QUICKsILvER—Per 76-lb. flask, $120 
@$121. Market quiet and prices on 
round lots nominal. San Francisco 
wires $125. London steady, with offers 
at £23@£23 5s. 

RapiuM—Per mg. -radium content, 
$70. 

RuopiumM—Per oz., $45@$50. Nom- 
inal. London, £11@£12. 

RUTHENIUM — Per oz., $40@$45. 
Nominal. London, £9 10s. 

SELENIUM—Per Ib. in 500-Ib. lots; 
Black, powdered, amorphous, 99.5 per 
cent pure, $2. London, 7s. 84.@ 
7s. 9d. 

TANTALUM — Per gram: Bar and 
heavy sheet, chemically pure, 16c.; tan- 
talum powder, IIc. 

TELLURIUM—Per oz., 15@18c. 


THALLIUM Metat—$12.50@$15 per 
pound. 


TitaANrtuM—Per Ib., 80@90 per cent 
grade, $5, 

TUNGSTEN PowpEer—Containing 98 
per cent tungsten, per lb., $1.70@$1.75. 

VANADIUM—88@92 per cent grade, 
$4.75@$5 per lb. of V contained. 


Metallic Ores 


ANTIMONY OrE—Bolivian ore, 60 per 
cent metallic antimony, $1.30 per short 
ton unit, c.i. New York. 

CuHroME Ore—Per long ton, f.o.b. 
Eastern shipping points, Indian and 
Rhodesian ores, $21.50 for 46@47 per 
cent Cr,O, ore, and $24 for 50@51 
per cent ore. New Caledonian ore, high- 
grade, $25. 
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Iron OrE—Per long ton, lower Lake 
ports. Lake Superior ores: 

Mesabi, non-bessemer, 514 per cent 
iron, $4.50. Old Range, non-bessemer, 
$4.65. 


Mesabi, bessemer, 514 per cent iron, 
$4.65. Old Range, bessemer, 514 per 
cent, $4.80. 

Eastern ores, cents per unit, delivered 
at furnaces: Foundry and basic, 56 to 
63 per cent, 9c. 


Foreign ores, alongside docks Atlantic 
ports, cargo lots cents per unit: 

North African, low-phosphorus, 12c. 

Spanish and North African basic, 
55@60 per cent, 104c. Nominal. 

Swedish foundry or basic, 66@68 
per cent, 103c. 

Newfoundland foundry, 55 per cent, 
84@9c. Nominal. 

MANGANESE OrE—Per long-ton unit 
of Mn, c.if. North Atlantic ports, 
cargo lots. Exclusive of duty: Brazilian, 
46@48 per cent Mn, 29@3lc.; Indian, 
48@50 per cent, 30@32c. Caucasion, 
52@55 per cent, 30@32c.; Cuban, mini- 
mum 47'per cent, 32c. 

Per ton in carload lots: 


Chemical grades, powdered, coarse 
or fine, minimum 80 per cent MnO,, 
Brazilian or Cuban, $60. Javan or 
Caucasian, 85 per cent minimum, $65. 
Domestic, 70 to 72 per cent, $40@$50, 
f.o.b. mines. 


TANTALUM OrE—Per unit of Ta,O,, 
basis 60 per cent ore, $13. 


T1TANIuUM OrE—IImenite, per gross 
ton, 50 per cent TiO,, f.o.b. Atlantic 
seaboard, $9.50@$11, according to grade 
and impurities. Low-grade domestic, 
32 to 35 per cent, about $7@$8 per 
gross ton. Rutile, per lb., guaranteed 
minimum 94 per cent concentrate, 10c. 
in carload lots. 


TUNGSTEN OreE—Per short ton unit 
of WO,, N. Y.: Wolframite, $15.25 for 
future delivery. Spot offerings light. 
Futures continue firm on moderate 
offerings from China. Bolivian scheelite 
is quoted at $15.25, Feb.-Mar. shipment. 
Western scheelite, $16.50. 


VANADIUM OrE—Per Ib. V,O, con- 
tained, 28c. 


Zircon Ore—Per net ton containing 
55 per cent ZrO,, f.o.b. Atlantic sea- 
board, $40@$45 in 30-ton lots. 


Non-Metallic Minerals 


Prices received for non-metallic minerals 
vary widely and depend upon the physical 
and chemical characteristics of the com- 
modity. Hence the following quotations 
can serve only as a general guide to the 
prices obtained by producers and dealers in 
different parts of the United States for 
their own product. In the last analysis the 
value of a particular non-metallic mineral 
can be ascertained only by direct negotia- 
tion between buyer and seller. 


*AMBLYGONITE—Per ton, f.0.b. mines, 
8@9 per cent lithium oxide, $50@$60. 
Aspestos—Per ton: f.o.b. Quebec 
mines, tax and bags included, prices 


quoted by leading sellers for delivery 
on contract: 

Crude No. 1, $475@$575; crude No. 
2, $325@$375; spinning fibers, $150@ 
$175; magnesia and compressed sheet 
fibers, $100@$135 ; shingle stock, $50@ 
$85, various grades; paper stock, $35@ 
$40; cement stock, $15@$25; short 
fibers, $10@$15; floats, $12@$15. 

Per ton c.i.. New York; Rhodesian 
crude No. 1, $400; No. 2, $325. 

BartuM CARBONATE (Witherite)— 
Per ton: 90 per cent, 200 mesh, $47; 
100 mesh, $44. 

Barytes—Per ton: f.o.b. mines, bags 
extra: 


Georgia: Barytes ore, crude (per 
long ton), $9. Washed and water 
floated to 97 per cent through 325 
mesh, $18. 

Missouri: Water ground and floated, 
bleached, $23, car lots, f.o.b. works. 
Crude ore, 93 per cent BaSO,, not to 
exceed 1 per cent iron, $7.75@$8 f.o.b. 
mines. 

Bauxite—Per long ton: Domestic 
ore, chemical, crushed and dried, 55 to 
58 per cent Al,O,, 1.5 to 2.5 per cent 
Fe,O, , $7.50@$8.25 f.o.b. Alabama and 
Arkansas mines. Other grades, 56 to 
59 per cent Al,O,, 5 to 8 per cent SiO,, 
$6.75@$8.25 f.0.b. Arkansas mines. Pul- 
verized and dried, $12@$14 f.o.b. Ar- 
kansas mines; calcined, 78 to 84 per 
cent Al,O,, $18@$19 f.o.b. Arkansas 


mines. 

Per metric ton, foreign, c.i.f. Atlantic 
port: Dalmatian, 50 to 55 per cent 
Al,O,, 1 to 3 per cent SiO,, $4.50@ 
$6.50; Istrian, 54 to 57 per cent Al,O,, 
3 to 5 per cent SiO,, $5.50@$7 ; French, 
56 to 59 per cent Al,O,, 2 to 5 per cent 
SiO,, $6@$8. 

Borax—Per lb.: Carload lots, in 
bags, crystals, 23c.; granulated or 
powdered, 24c.; f.o.b. shipping point. 

1CELESTITE—Per ton in carload lots: 
90 per cent SrSO,, finely powdered, 
$27. 

CHaLtK—Per ton: Crude in bulk, 
c.i.f. New York, $4.75@$5. 

CHINA Cay (Kaotin)—Per ton: 
F.o.b. Virginia mines, crude lump, No. 
1, $7; crude No. 2, $5.50; washed, $8; 
powdered and air-floated, $8@$15; 
ground, $7@$15. 

Florida, pressed pottery, bulk, $13; 
ground, No. 1, $20; No. 2, $15. Sprayed 
mineral flour in 100-Ib. bags (bags 
extra), No. 1, $20; No. 2, $17. 

Best grade, domestic, $16@$18, f.o.b. 
Delaware plants in carload lots. 

Imported English, f.o.b. American 
ports: Lump, $14@20; powdered, 
$40@$45. 

D1atomite—Per short ton, f.o.b. 
producing plant: 

Kiln-fired brick, $65; kiln-fired ag- 
gregate, $ in., $45; insulating powder, 





1Price furnished by Foote Mineral Com- 
pany, Philadelphia. 
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$25; natural aggregate, 4 in., $18@$20; 
air-floated powder, $45; 80 to 85 per 
cent silica, 98 per cent through 200 
mesh, $20 in carload lots. 


Emery—F.o.b. Pennsylvania and New 
York in 350-lb. kegs, per lb.: Greek 
Naxos, 64c.; Turkish, 64c.; Khasia, 
64c.; domestic, 34c. 


FELDsPAR—F.o.b. mine or grinding 
plant: 


North Carolina, per long ton, No. 3 
pottery grade, crude, $6.50@$8; No. 2, 
glass grades, $5.50@$6. 


No. 1, pottery, 140 mesh, $16; 20u 
mesh, $18. No. 2, enamel, 20 mesh, 
$10.25@$12; 140 mesh, $13.50@$16; 
200 mesh, $15@$18; all per short ton. 

New Hampshire, per ton: Pottery 
grade, $8. Best quality lump, $8.75. 


New York, per ton: f.o.b. cars, No. 
1 crude, $9. Soda-potash feldspar, 140 
mesh, first grade, $16 per short ton; 
200 mesh, first grade, $18. 

Maine, per ton: Best pottery grade, 
ground, $19. 


FLuorsPAR— Per ton: F.o.b. Ken- 
tucky and Illinois mines: 


Gravel, not less than 85 per cent, 
$18. Foundry lump, 85-5, $20. Ground, 
95 to 98 per cent CaF,, and not over 
24 per cent SiO,, $32.50 in bulk; $36.50 
in bags or barrels. Acid lump, 98-1, 
$30 in car lots. 

New Mexico: 85-5 gravel, $16.50; 
85-5 lump, $16; 94 lump, $21; ground, 
97, $35. : 

Foreign spar, duty paid, $17, tide- 
water. 

FuLier’s EartH — Per ton, f.o.b. 
CaF,, and not over 5 per cent SiO,, 
Florida: 16 to 30 mesh, $16.50; 30 to 
60 mesh, $18; 16 to 60 mesh, $17; 
60 to 90 mesh, $14; 100 mesh up, $7. 


Powdered, import duty paid, $24@ 
$26 per ton. 


Garnet—Per ton; domestic, f.o.b. 


mines, $85. 

Spanish grades, $60, cif. port of 
entry. 

GILsoNITE — Per ton, carload lots, 
f.o.b. mines Colorado: 


Selected grade, $33; seconds (mine 
run), $25.50. 


GrapHuite—Per Ib., f.0.b. New York: 

Ceylon lump, 8@9c.; chip, 64@7c.; 
dust, 3@5c.; Madagascar flake, 64@8c. 

No. 1 flake, 8@1l6c.; fine ground, 
5@l15c. Ordinary fine ground, 4@6c.; 
high grade, 8@12c.; amorphous, 3@7c. 

Crude amorphous graphite, $15@$35 
per ton, according to grade. 

GREENSAND—Per ton, f.o.b. cars, 
New Jersey: Screened and bagged, best 
grade, in carload lots, $20. 


GypsumM—Per ton, f.o.b. mill, de- 
pending upon location: Crushed, $1.50 


@$5; ground, $4@$9; agricultural, 
$4@$8; calcined, $4@$13. 
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Iron Oxipe (See Ocher)—Per Ib.: 
Standard Spanish red, 3@44c.; domes- 
tic earth, 2@45c. 


Kaotin—See China Clay. 
$20@$30 for 


Nominal. 


*LEPIDOLITE—Per ton: 
ordinary grades. 


LIMESTONE—Per ton: f.o.b. shipping 
points, depending on location, either 
lump or crushed, 50c.@$3. 


Agricultural, 75c. up to $5 for crushed 
or pulverized. Prices depend upon 
source, purity, and fineness. 


MAGNESITE — Per short ton, f.o.b. 
California mines: Grade “A” calcined, 
80 per cent through 200 mesh, $43; 
Grade “B,” $40; dead burned, $29 ; crude 
$11. Washington: Dead-burned mag- 
nesite, $22@$24 per net ton, Chewelah, 
Wash. 


Mica—Per ton, f.o.b. plant: 


New Hampshire: Mine run sheet and 
punch, $320@$360; clean shop scrap, 
$22@$25; roofing, $22@$25. White 
dry ground, 20 mesh, $25; 40 mesh, $35; 
60 mesh, white, $39; 100 mesh, $45; 200 
mesh, $60. Granite mica facings for 
cement block and stucco use, $8@$12, 
depending on size between } in. and 60 
mesh. Disks, 14 in. No. 1, per Ib., 
$1.25; 24x2 in. square cuts, $3.25. 


North Carolina: White, ground, 20 
mesh, $35; 70 mesh, $100. 


Madagascar, amber, per Ib., f.o.b. 
New York, duty paid: No. Al, $2.50; 
No. 1, $2; No. 2, $1.65; No. 3, $1.15; 
No. 4, 60c.; No. 5, 45c. 


*MonaziTE—Per ton: 
per cent ThO,), $60. 


OcHER— F.o.b. Georgia mines, per 
ton: $19@$20 in sacks; $21@$22 in 
barrels; washed and water floated, $18; 
second grade, 99 per cent through 225 
mesh, $18. 


(Minimum 6 


PHosPHATE—Per long ton, f.a.s. or 
f.o.b. mines: 

Florida, pebble, f.as., for export: 
76@77 per cent, $7.15; 75 per cent, 
$6.40; 74@75 per cent, $6.15; 70 per 
cent, $4.65; 68 per cent, $4.10. 

Florida, pebble, domestic: 76@77 per 
cent, $6.50; 74@75 per cent, $5.50; 72 
per cent, $4.50; 70 per cent, $4. Dull. 

Tennessee, ground, 80 per cent 
through 300 mesh, 33 per cent P,O,, 
$12.80 per short ton. Brown lump for 
acid manufacture, per gross ton, $6.50 
on 74 per cent basis; $5.50 on 72 per 
cent basis. Non-acidulated, fine ground, 
65 per cent, $8 (per short ton). 

PotasH—The ruling contract prices 
(short tons) are as follows: 


Ss Bul 
es of ey 80@85 vas! eke 
cent, basis 80 per cent. ...$36.75 $35.15 
Sulphate of, potash, 90 . 
per cen asis per cent 47.75 46.15 
Sulphate of potash-magnesia, 
a per cent, basis 48 
ON FOO SRE 7.50 25.90 
Mamise salt, 30 per cent.. 21.95 18.95 
Manure salt, 20 per cent... 15.50 - 50 
Kainit, 14@16 per cent.... 12.60 9.60 
Kainit, 12.4 per cent....... 12.10 9.10 
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Pumice Stone—Per lb.: In barrels, 
powdered, 2}@4c.; selected lump, 5@/7c. 

Pyrites—Per long ton unit of sul- 
phur: C.i.f. United States ports; guar- 
anteed 48 per cent sulphur: Spanish, 
13c.; Tharsis, furnace size, 2} in. di- 
ameter 14c. Cinder from ore to remain 
property of buyers. 

*Quartz Rock Crystats—Per Ib. in 
ton lots: Colorless, clear but flawed, 
pieces } to 4 lb. in weight, 20c. Flaw- 
less, for optical purposes, four times 
above price; larger crystals still higher. 

S1tica—per ton: Water ground and 
floated, in bags, f.o.b. Illinois : 325 mesh, 
$18@$40 for 92 to 994 per cent grades. 
Market steady. Glass sand, f.o.b. pro- 
ducing plant, 75c.@$5 per ton; mold- 


ing sand, 65c.@$3.50; blast sand, $1.35 


@$3.50. 

*SPODUMENE— Per ton: $20@$30, 
depending upon lithium content. 

SuLPHUR—Per long ton for domestic 
market, $18 f.o.b. Texas mines; $22 for 
export, .Atlantic ports. 

Tatc—Per ton, carload lots, 
works, containers included: 

Vermont: 99 per cent through 200 
mesh, extra white, bulk basis, $8@$8.50; 
97 to 98 per cent through 200 mesh, 
medium white, $7.50@$8. 

New York: Double air-floated, short 
fiber, 200 mesh, $13.75; 325 mesh, 
$14.75. 


Georgia: Powdered, gray, $7.50@ 
$10; yellow, $9@$12; red, $11@$13; 
roofing, $7.50@$9. 

New Jersey: Soapstone, ground, $10 
@$12. 

Trrpoti—Per short ton, burlap bags, 
paper liners, minimum carload 30 tons, 
f.o.b. Missouri: Once ground through 
40 mesh, rose and cream colored, $16. 
Double ground through 110 mesh, rose 
and cream, $18. Air-floated through 
200 mesh, rose and cream, $27.50; mill 
run, $16. Demand quiet. 


Rolled Metals 

Copper — Sheets, hot-rolled, per Ib., 
273c.; wire, per lb., f.0.b. mill, 19%c. 

Leap SHEETS—Full rolled, 94c. per 
Ib.; clipped, 94c. 

Monet Metat—Per Ib., sheets, full 
finished, 42c.; rods, hot-rolled, 35c. 

Nicket—Per Ib., sheets, full finished, 
52c.; rods, hot-rolled, 45c. 

Zinc SHEEtTS—Per Ib., 
works. 


f.0.b. 


104c., f.0.b. 


Refractories 


Curome Brick—Per net ton, f.o.b. 
shipping point, $45. 

FrrecLay Brick — Per M.: First 
quality, $43@$46, Ohio, Kentucky, Cen- 
tral Pennsylvania; second quality, $35 
@$38. 

MacneEsiITE—Brick, per net ton, f.o.b. 
works: 9-in, straights, $65, f.o.b. plant. 
Cement, $40, seaboard. 

Smrica Brick—Per M., Pennsylvania 
and Ohio, $43; Alabama, $51; Illinois 
$52. 


- ports, 





ZirRK1ITE—Per lb.: Powdered, 65@70 
per cent ZrO,, 34c. Brick, straights, 
80c.@$1 each. 


Metallic Compounds 


ANTIMONY Ox1pE—White, Chinese, 
99 per cent Sb,O,, 104@l1lc. per lb. 
Nominal. 

ARSENIOUS Ox1DE (White arsenic )— 
Per lb., 4c., delivered, all positions. 
Prices steady on good shipments to glass 
and insecticide makers. London, per 
long ton, £153@£16 for Cornish white. 

Catctum MotyspaTe or Motyte— 
Per lb. of contained Mo, 95c. 

Copper SULPHATE (Blue Vitriol)— 
Per lb. in car lots, 54@6c. for either 
large or small crystals. 

Sop1ium NitrateE—Per 100 Ib.; crude 
natural, in bags ex vessel, Atlantic 
$2.16 for February-March de- 
liveries. 

Soptum SULPHATE (Salt Cake)—Per 
ton, bags, f.o.b. works, $22@$23; in 
barrels, $25@$28. 

Zinc Ox1pe—Per Ib. in bags, in car 
lots: Lead-free, 64c.; 10, 20 or 35 per 
cent leaded grades, 68c.; French red 
seal, in bags, 9gc. 


Alloys 


*FERROCERIUM—Per Ib., $6 in 100-Ib. 
lots. 

FERROCHROME—Per lb. of contained 
chromium, 4 to 6 per cent carbon, 1lc. 
on requirement contracts; spot ship- 
ments 114c. Maximum 2 per cent car- 
bon, 174c., contracts. Freight allowed 
on carload lots east of Mississippi River 
and north of Baltimore. 

FERROMANGANESE— Per gross ton 
furnace: Domestic and foreign, 78@82 
per cent, $94@$99. Spiegeleisen, 19@21 
per cent, $34 on carload business, f.o.b. 
furnace. 

FERROMOLYBDENUM—FPer Ib. of Mo, 


f.o.b. shipping point, 50@60 per cent 
Mo, $1.20. 

FERROPHOSPHORUS—Per ton, 18 per 
cent P, $91; electrolytic, 24 per cent, 
$122.50, f.0.b. Alabama and Tennessee. 

FERROSILICON—Per gross ton, f.o.b. 
works, freight allowed on carload lots 
east of Mississippi River and north of 
Baltimore: 50 per cent, $83.50; 75 per 
cent, $130; 15@17 per cent, $45, f.o.b. 
Suspension Bridge, N. Y. Quotations 
for spot shipments $5@$10 per ton 
higher on 50 and 75 per cent grades. 

FERROCARBONTITANIUM — Per ton: 
$160, f.0.b. producer’s plant. 

FERROTUNGSTEN—Per lb. of W con- 
tained, 75@80 per cent W, $1.45 f.o.b. 
works. 

FERROVANADIUM—FPer Ib. of V con- 
tained, f.o.b. works, freight allowed east 
of Mississippi, $3.15@$3.50, depending 
on grade and quantity. 

NickeL Sitver—Per lb. for 18 per 
cent nickel Grade A sheets, 344c. 

Yettow (Muntz) Metat — Dimen- 
sion sheets, per lb., 25c.; rods, per Ib., 
224c. 
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Metal Price Curves 
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Mining Stocks—Five Weeks Ended February 15, 1930 






































Stock Exch. High Low Last Last Div. | Stock Exch. High Low Last Last Div. 
COPPER men Porcupine. . — a se youn 18} me. i. ped ,! : ‘= 
NUDES ic ch ws ees le wings 172 . TPO wi...» April, 1 
Rand Mines......... New York 37 35 37 Fe. 21,F 
Anaconda Copper... NewYork 76 77 78 Jall,Fel7Q 1.75 | Sisco... ae a a ae 
Andes Copper....... New York 35 34; 34% Jall,Fel0Q 0.75 | Sylvanite............ Toronto 1608) AS PFO 2 cei celeee sca cest ye 
Arizona Commercial.. Boston 1 1 1% Ja.16, Ja.31 0.25 | Teck-Hughes........ Toronto 6.60 5.00 6.25 ol as Fe. 1 Q 0.15 
Calumet & Arizona.. New York 87 83; 831 De. 6, De. 23Q 2.50 | Tom Reed........... Los Angeles *63 *50 *55 1926 0.02 
Calumet & Hecla.... New York 31g 29% 30% Fe.28, Mr. 31,Q 1.00 | Unity Gold.......... MP Oar: BOY a ON i a ke, és dee 
Cerro de Pasco...... New York 644 62 62 Ja. 16, ke. 1 Q 1.50 | Vipond Consol....... Toronto 1.10 *65 *94 April, 1927 0.03 
per mge....... oston e. a UROMEAIRG ss ss Ts aR of SERS Eh SRD cc cecow cob be dewesen 
East Butte.......... Boston 1 13 14 No. 20. De. 21 0.25 t 
Granby Cons........ New York 58 57 573 Oc. 18, No. 1Q 2.00 
Greene Cananea..... New York satan ee ait a es 12, Ja. 6 2.00 GOLD AND SILVER 
Howe Sound........ New York 40 38 De.31, Ja.15 QxX 1.50 ; 
Hudson Bay........ N. Y. Curb 14 + SRE, |, ORs Soe TE : 
Inspiration.......... New Yok 303 273 283 De. 19, Ja.6Q_ 1.00 | Carnegie Metals...... N. Y.Curb 74 6 TE vc cccccccceccccveece 
Isle Royale.......... Boston 12 10 10% Fe. 28, Mr. 31,Q0.50 | Castle-Trethewey..... Toronto S28 P19 BIG ow eee seceseeecetens 
Kennecott.......... New York 623. 573 58% No. 29, Ja. 2 1.25- | Consol. Cortez....... N. Y.Curb oat OD DED os cbc coe aah oye le kas 
Magma Jor er...... New York 503 493 50 De. 30, Ja. 15Q1.25 | Dolores Esperanza.... N.Y.Curb 12} 12} 124 July, 1923 0.05 
Miami Copper....... New York 33 30$ «=: 30} Fe. I, Fe. 5 Q 1.00 | Keeley.............. Toronto S25: 51: 953. Be, = 1928 860.04 
Mohawk............ Boston 52 45 47 Ja. 31, Mr. I, 1.50 ee: ae os Toronto 3.60 2.53 3.30 De. 4, De. 19 0.12% 
Mother Lode........ New York "i 12-12 De. 9, De. 31 0.20 ge ay ines oe Spokane OO” SR PGE as sito wit « wen’ civcias 
Nevada Cons........ New York 31 29 29 De. 13, De. 31 Q0.75 Y. & Hond. Ros.... N.Y¥.Curb  - 16 16 16 Ja. 21, Fe. 1,QX 0.50 
Noranda............ N.Y.Curb 433 41§ 41§ De. 10, Ja. 2 Q 0.75 Nipissing Darcie oa 6s N. Y. Curb if if If De. ai Ja. 20Q 0.073 
Ohio Copper........ N. Y. Curb 1 1 1 Sept. 1926 0.03 Premier Gold........ N. Y. Curb w- 1 13 De. Ja. 4Q0.06 
Old Dominion....... Boston 10 9 Dec. 1918 1.00 Tonopah Exten....... N. Y.Curb $45 betclde , ae April, ‘i938 0.05 
Phelps Dodge....... New York +e 3 39% De. 6,Ja.2Q 0.75 | Tonopah Mining..... N. Y. Curb i i 1g Se. 30, Oc. 21 0.074 
Quincy............. Boston 2 15 25. March, 1920 1.00 United Eastern....... N. Y.Curb Shae Slate) SOMME? stg. Sts b ta Seo ob 0:6 eat 
Roan Antelope. .....  ¥ 29: 2 DB irs oe Sah eee Yukon Gold......... N. Y. Curb *50 *50 50 June, 1918 0.02 
ae eke ag ‘ " 7 Ot Fe. 11, Fe. 25, 2.00 
eca Copper....... Re MN i oe 8 oes pee ase 
re. tens 2 Bor ole IRON AND STEEL 
Sherritt-Gordon. eed aay sa 390 2. 2.93 Fe. 28 hie 18 Go 
aT Bled ea Oy ee e r Bethlehem Steel.. .... New York 102? 99§ 1003 Ap. 18,My.15, Q 1.50 
United Verde Ex..... N.Y,Curb 125 12 12% Ja. 2 5 FP 18x & Beth. Steel, pfd, 7%... New York 126 126° 1264 Mr, 23, Ap... Q 1.75 
Utah Copper........ New York 4.60 3.2 5 4 De.! De. 31 QX 8. 00 Cleveland-Clifis, pid.. Cleveland 97 92 954 De.10, De.20 Q 1.00 
ae .- Toronto i: 2a 2 3 cesar tanemacbeceat: Colo. Fuel & Iron... New York 57 47 553 Fe. 10, Fe. 25Q 0.50 
Walker Mining. . See a te ae Great Northern iron.. New York 23-224 «23 Dee. 15 K 2.00 
Wenden Copper...... N. Y. Cur NIE oo. s oiein cei nin Gis a otc oa Inland Steel.......... New York 85 82 82 Fe. 14,Mr.1 Q1.00 
Republic I. &S....... New York 79§ 72% 78} Fe. 11,Mr.1 Q1.00 
LEAD, 1186, SILVER a at oa RT 
Slow Stef. Si. pid. New York 43,65, 63 De. i, Mr, 2971/75 
Ahumada Lead... ... eee rie UN ee ND 65 5a weaneedisne tie pal Se . 5 
cm St &S.. ; New York 16§ 15 15 May, 1917 1.00 U.S. Steel, pfd. , teeee New York 1a2t 14] 1412 Fe. 1, Fe. 27, Q 1.75 
suse Nes, fe BR REL SIS 
er Hi - XY, Cur . a e 0.50 MISCELLANEO! 
Butte Cop. & Z...... - New York 3} a4 34 De. 10, De. 25 0. 50 - i 
Butte & Sup........ New York 5 4 5 ~ee 13, De. 31 QO. 50 
Callahan Zn.-Ld..... New York 12 13 14 D - 1920 0.50 Aluminum Co. of Am. N.¥.Curb 345 324 345 .........ccccccceces 
Chief. Cons......... Salt Lake 1.85 1.70 1.75 Fe. ,1918K 0.10 Alum. Co. of Amer., pf. N. Y.Curb 106 106% 1063 Ma. 15, Ap. 1,Q 1.50 
Cons. Ld. & Zn. “‘A’’. St. Louis 63 5} zt Jan. 930 Q 0.124 | American Metal...... New York 503 47 472 Fe. 19, ‘Mr. 1, Q0.75 
Constitution........ Spokane PRES Ee WME 6 edie: wets asS Amer. Metal, pfd.,6% New York 112} 1123 12) Fe. 19, Mr. 1, 1.50 
NS SEER ee Spokane 2:65 2. = 2.65 Je. 20, Je. 30 .0.03 | Amer.Sm. & Ref..... New York 77473 744 Ja. 17, ke. 1 Q 1.00 
Dickens Consol...... Spokane _ eS eM. IPC cog Sa x ag Mab ard oe Amer. Sm. & Ref., pfd. New York 134 =133 bs Ja 31, Mr.1 Q 1.75 
Eagle-Picher........ Cincinnati 13 13 12§ De. 31, Ja. 15Q0.20 | Ang.Ch. Nitrate..... N. Y. Curb 1981 COE hobo reais « ors'e Fae 
Eagle-Picher, pfd.... Cincinnati 102. 101 101 De. 31, Ja. 15Q1.50 | Asbestos Corp.. Montreal 3 2 3 Jan., 1926 1.50 
Eureka Lily......... Salt Lake “ay “34 WI 5d an aietkn, Cow gle Ow ata i; Asbestos em ‘pid. . Montreal 10 10 10 De. 31, Ja.15Q 1 2 
Evans-Wallower..... N. Y. Curb 3 RE Se Consol. M. &8....... Montreal 260 229 230 De. 31, Ja. 1>X 6.2 
Evans-Wal., pfd...... N.Y.Curb _.... .... 80 De.20, Ja.1 Q Federated. epee i’ N. Y. Curb 24 223 - De. * De. 30 es 
Federal M. &S....... New York 175 175 175 June, 1927 10:0 Freeport Texas....... New York a 41 Oc. 15, No. | B: 
Fed. M. &8.. pfd..... New York ae cps OO Be. 17; Ma. 12, %. "3 Int. Nickel Can....... New York 394 373 on No. 30, De. 31 09 
SS ay Spokane *93 #77 #*81 Je. 15, Jl. 1, 0.02 | Int. Nickel, pfd....... New York 118 118 F818 De. 28,. Fel Q 193 
Grandview.......... kane ib Re | ae Mee red ee Mayflower Assoc..... N. Y. Curb 61 60 WO Sade resck tia atlanta Cae 
Hecla Mining........ . ¥. Curb 14 12 14 No. 15,De.15Q0.25 | Newmont........... N. Y. Curb 2) 117} 118 De. 27,Ja.15Q 1.00 
Highland-Surprise.... Spokane *8 *5 BE SS are Sates oausats Patino M. & E....... New York 30 30 


“ De. 7, De. 24 4s. 



















































5 Sie ue Katana Ee . 2, De. 16 
Lucky Jim........... Spokane *6 *5 PED. aris 5th Sh ‘ous Intincce Gh Gaeare U.S.Sm. R. & M..... New York 34 32 33% De. 31, Ja. 5 . 
Mexican Premier... . . Spokane 1.85. 1.14 1.25 Ja.5,Ja. 15, 0.01 U.S. Sm. R. & M.,pfd New York 533 52 52% Me. 31, Ja. 5 Q 0.875 
National Lead........ New York 1844" 180 180 De. 13, De. 31 Q 1.25 | Vanadium Corp...... New York 73% = 63: wt Pa & Fe. 15, 00.75 
Natl. Lead, pfd. A.... New York 140§ 1403 1403 Fe. 28, Mr. 15,Q 1.75 
Natl. Lead, pages he 1163 116 116% Ja. 17, Fe. 1Q 1.50 Toronto Standard Binet: eshaaan, Sessate. courtesy the Arthur E. Moysey Co.; 
N. J. Zine, new. . N.Y. Curb 844 833 ba Ja. », > 10 Q 0. 50 | Salt Lake Stock Exchange, courtesy J. A. Hogle & Co. and Logan & Bryan, New 
New Quincy......... Salt Lake 1.40 *77 *78 Se. 2 0,Se.30Q 0.10 | York; Standard Stock Exchange, Spokane, courtesy Pohlman Investment Company 
Noble Five.......... Spokane P58 SIG PIN beac cel aneccee ee *Cents per share. tBid—asked range. Q, Quarterly. A. Annually. SA, Semi-an- 
North Lily........... ag pce 275 1.75 2.40 Ja. 16,Ja.23, Q 0.15 | nually. M, Monthly. BM, as W, Four weeks. K, Irregular. I 
Park Bingham....... Salt Lak Ret Ne OO cask snavcnsnpetuess™ Initial. R,'Respumption. X, Extra. The first date given is that of the closing 
Park City Con....... Salt Lale FF OR RG i a ee of the books; the second that of the te 6 of the dividend. A.s., American 
Park Utab........... New York 23 2? 2 Dividends suspended shares. 
eee. Seca see — “13 "ie 73135 iic'56, De. 1800:03 
co Rss. 3e © 0. e. 
Suthtiepe... ...+... Spokane ‘th SOEs POR cir cay cbioer einen LONDON QUOTATIONS—FOUR WEEKS ENDED FEBRUARY 4, 1990 
ane Lead.... z “4 York a" ree = ae = <a. = —_enRke eee ee——eeeee=EDe — 
erman . Spokane r ; 
Silver KingCos...:: Salt Lake 10. 00 9, 025 10.00 De.15, Ja 2QX 0:45 | alaska Mexican ($5).......... an ut ae oe eee 
Silversmith.......... Spokane 53 5 5 Oct., 1926 0.02 Alaska Treadwell ($25)........ 60/— 40/— 40/— Nov., 1926 4p.c. 
Sunshine Mining... .. Spokane 4.10 3.40 3.64 De. 10, De. 20Q 0.08 Aramayo Mines (25 frs.)...... 35/— 30/— 32/6 Nov., 1929 5p.ec. 
Temarack-Custer..... Epokane 58 *48) "57 Sept., 1924) 0.25 | Burma Corpn, (10 rupees)..... 15/— 14/9 14/10}Feb., 1930 7 annas* 
Tintic Standard... . SaltLake 12.50 9.75 10.00 Se. 17, Se. 20X 0.30 | Ruun® Neikubwa Goo in ts a3 
ee iit sta ge” i925 0.05 | Camp Bird (2s)........-..... 1/5 1/2 1/3. April, 1928 169 p.c. 
ee eee 2 Sa ik a eae | io 2/3 1/9 1/9 Nov., 1929 208 p.c. 
eet +7: pean #70. 453) 455° Deow 1927, | 0.30 | Erontino & Bolivia (£1)....... 7/9 7/— 7/6 Jan. 1929 34 pe. 
eee © te... ;- Rone msi a 0.30 | Mexican Corpn. (£1)......... 9/3 8/6 8:9 Oct. 1929 10 pc. ° 
Whitewater.......... Po: ie 3 Ce vecbeceesceeud see Mexico Mines of El Oro (£1).. 3/9 2/6 3/9 Dec., 1926 33 p.c.* 
— a Fl i Sia tks 2 Ze = 
2 anga Copper Mining — [— 
GOLD Oroville Dredging (4s)......-. 1/7 “1/6 1/6 Nov., 1928 31% p.c. 
Bt. John del Rey (20) ee 8/4 7/4 17.9 Deo, 1929 24 
ohn y 3 / ec. p.c 
Alaska Juneau....... New York Mw MEETS ES 555s Saunas evi San Francisco Mines (i0s)...:: 26/3 23/9 + 24.— Jan., 1930 22} pc. 
Barry-Hollinger...... Toronto ee OP ee Eo os cack sue sch ce hens Santa Gertrudis (£1)......... Hy Ms 8/14 8,6 Jan., 1930 7% p.c. 
Central Manitoba.... Toronto ae EP ROD. <0 oe Sin cid scyekir bese Selukwe (2s. 6d.)............. iV 3/ 3 4/— April, 1917 6§ p.c. 
Cresson Consol....... N.¥.Curb *50  *43 43% De. 31, Ja. 27Q 0.025] S Amer. Copper (2s).......-. ay } ' 4 Nov., 1917 75 p.c. 
Dome Mines......... New York he 74 Mr. 31, Ap. 21Q0.25 | Tanganyika (£1)............. 50/7} 38. 9 40 74 July, 1929 7% p.c. 
Golden Cycle........ Col. Springs 116.00714.25 . Fe. 28, Ma. 10Q0.40 Union Miniere du Haut- 
Hollinger..........+. Toronto 5.90 4.95 5.70 Fe. 11, Fe. 25,M 0.05 Katanga (Brussels)......... 10,400 9,325 9,325 April, 1929 300 fr. (t) 
Homestake.......... New York 80 80 80 Fe. 20, Fe. 25,M 0.50 ee sae : : 
Kirkland Lake....... Toronto ee re OB Ps ee Yoewies *Free of British income tax. Swiss francs and pius 15 p.c. bonus. {Belgian 





LakeShore,......... Toronto 23.50 19.25 22.25 Mr. i, Mr. 15, Q 0.30 | francs and free of taxation. 
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